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of  a  basoment  membrane,  which  is  attached  to  the  true  cornea,  mn&  aa  9pr\ 
thelial  surface  which  lines  the  front  of  the  anterior  chamber  of  the  eye. 

Tho  {ivai  IB  tmnsparent  and  homogeDeous  in  its  greatest  extent ;  but  its  (s^ 
cuinference  is  dark  and  fibrillating.  From  this  fibrillation  the  posterior  set  d 
fibros  pBAs  in  fudcic-uli,  backwards  to  the  iris,  under  the  name  of  the  anterior  pillus 
of  the  Iris,  or  ligatnentum  pectinatum  iridis.  The  anterior  fibres,  comparaiitdif 
few  in  numbi^r*  pass  in  front  of  the  canal  of  St^hlimm  to  the  sclerotica.  Th* 
mcfdiun  fibros  pass  to  the  base  of»  and  give  origin  to,  the  ciliury  muscle* 

The  second  le  only  a  single  layer  of  tesselated  epithelial  cella^ 

All  that  is  transparent  of  this  lamina  is  highly  elaatic,  and  when  sepanlei 
from  tho  cornea,  curls  at  its  margin. 

Blood-vessels  are  not  traced  into  the  substance  of  the  cornea.  From  the  qmdt- 
nes8  in  which  the  circumference  of  the  conjunctival  layer  may  become  Taacnltr 
after  an  injury  to  tho  eye,  especially  of  a  cheniical  kind,  it  is  probable  thil 
capillaries  do  pfuse  over  its  margin,  but  are  too  small  in  their  healthy  state  for 
thc>  passage  of  blood  corpuscles. 

The  nerves  of  fhe  cornea.  These  are  derived  from  the  ciliary  nerves,  and  aw 
very  numerous.  Ijosing  their  outline,  they  divide  freely  beneath  and  in  thfi 
substance  of  the  conjunctival  layer.  Cohnheim  states  that  their  fibrill&tioss 
terminate  in  the  surface  of  the  epithelium.  Hutke  has  traced  them  tkrongh 
the  midtlle  tiers  of  these  cells.  It  may  however  be  questioned  whether  they  end 
in,  or  even  pass  through,  a  tissue  so  changeable  as  epithelium.  They  more 
pix)bably  finish  their  course  in  the  complete  inosculating  plexus  which  they 
form  in  the  sub -epithelial  layer. 

The  curvatures  of  the  cornea  are  described  in  the  chapter  on  the  Anomaliei 
of  Accommodation,  &c.,  p.  650. 

Scierotica^ 

Speakiftg  a/  the  general  conformation  of  this  coat,  it  m  ttiidiest  behind  whero 
the  optic  nerve  pierces  it  a  little  below  and  a  little  internal  to  the  centre.  It 
geta  grudually  thinner  towarda  the  front  as  far  as  a  line  immediately  behind  its 
junction  with  the  cornea,  where  it  again  increases  in  thickness.  Just  at  its 
junction  its  textiu'o  is  traversed  by  a  circle  of  small  blood-vessels  in  a  circular 
canaL 

This  canal»  of  Schlimm,  is  partly  in  the  sclerotica,  and  partly  in  the  cornea, 
that  is  between  the  anterior  and  the  middle  sets  of  fibrus  of  the  posterior  ehistic 
lamina  of  the  cornea. 

The  contained  fine  vascular  plexus  communicates  with  the  blood-veasels  of 
the  arlerotica,  and  through  the  ciliary  muscle,  also  with  tliose  of  the  choroidea. 
The  plexus  is  supposed  to  consist  of  veins.  It  is  more  likely  composed  of  capil- 
larii'S  Tvhiib  supply  the  nutritive  material  tor  tho  cornea. 

The  outer  siirfai  *?  of  the  sclerotica  is  bluish  white.  The  centre  is  dense  white. 
The  inner  surface  is  stained  brown  by  the  choroidal  pigment, 

Struciurulbf,  the  sclerotica  consist«  of  fibrous  tittsue,  in  fasciculi  which  cross 

ch  other  in  a  very  compact  areolar  arrangement,  running  chiefly  in  a  direction 
■from  behind  fon^'arfk  with  a  tendency  to  lamination,  Ikddish  brown  pig. 
mentaty  nvatter  i*i  disjHjrsed  through  it,  particularly  among  tho  most  internal 
layers. 
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the  cornea*  Tlie  fihres  pass  backwards.  The  deeper  strata  about  one-thirl  t^B  i  u: 
length  of  the  superficial,  curve  round  to  insert  into  the  base  of  the  ciliinl  ir-i 
processes.  The  other  strata  pass  ^ith  gmdee  of  obliquity  backwardsv^l  t^i 
insert  two-thirds  into  the  connective  tissue  of  the  ciliaiy  proceaaeBt  ssd  ilil  /i^ 
remaining  third,  consisting  of  the  most  superficial  and  longest  fibres,  into  Ik  I  :i^ 
couuectivo  tissue  of  the  choroid  coat.  Mil  Her  describeSt  in  addition  to  ^1  1 
antero-pneterior  fibres,  a  belt  of  circular  muscular  fibres  situ&ted  new  tift^^ 
circumference  of  the  iris^  the  existence  of  which  is  questionable*  ^Hl 

Within  the  ciliary  muscle  are  numerous  blood-vessels  and  nerves,  iriuA^p 
togethor  with  connei^ivo  tissue,  come  from  the  choroid  coat.  Throu^  ^^  i 
ciliary  muscle  must  pass  all  vessels  as  well  as  uerveSt  which  go  to  the  ixi^Hj^H 
to  the  ciliary  processes,  so  that,  upon  the  contraction  of  the  muscle  must^^l^H 
depend  the  quantity  of  blood  supplied  t<j,  or  existing  in  those  parts,  XowmuiT 
the  ciliary  processes  consist  chiefly  of  blood-vessels,  it  follows  that  they  Uf^U 
capable  of  undergoing  great  variations  in  size,  according  to  the  qtumtity^^l 
blood  they  contain »  and  therefore  of  exerting  a  pressure  upon  the  margin  Jt^m 
the  lens.  A  pressure  upon  the  margin  would  render  its  poles  more  oonvex,  lol  I 
so  regulate  the  accommodation  of  the  eye.  I 

The  diianj  proc($6€M  are  a  circle  cf  radiating  folds  of  vascular  membrai^  I 
situated  behind  and  within,  and  partly  attached  to  the  deeper  surface  of  ^  I 
ciliary  muscle.  They  float  within  the  posterior  chamber  of  the  eye,  betweai  I 
the  iris  which  is  in  front,  and  the  lens  with  its  suspensory  Ligament,  which  luf  I 
behind.     They  are  about  seventy  in  numljcr,  und  vary  in  length  and  sisw.  I 

Each  process  is  a  dulicate  film  of  a  pyriform  shape,  Batten ed  latewdlVt  I 
and  attached  by  its  anterior  murgiu  to  tlie  ciliary  muscle.  Ita  posterior 
margin  in  free*  and  its  baBf%  also  free,  extendB  towards  the  pupil,  and  behind 
the  iris,  without  being  attached  to  the  latter.  Both  the  free  margin  and  the 
base  are  festooned  wlien  tho  vessels  are  not  dilated  with  blood.  Each  is 
sun-ounded  by  a  thin  elastic  membrana  iimitans,  of  homogeneous  character, 
supporting  a  great  deal  of  dark  pignient-ary  matter,  and  which  is  continuoufl 
with  a  similar  strncture  lining,  in  tho  one  direction,  the  inner  surface  of  tht 
choroid  coat,  and  in  the  other,  the  postonor  sufaccof  the  iiis.  Each  is  compoaed 
of  loose  connective  tissue  and  reticulations  of  blood-vessels.  An  artery  of  com- 
paratively large  size,  leaves  the  ciliary  muscle,  near  to  its  apex,  aji'd  having 
entered  the  process  courses  along  its  posterior  margin.  As  it  procoeds  towards 
the  base  of  the  process,  it  gives  ofl'  four  or  five  branchos  from  the  concavity, 
all  of  which  assuming  a  course  somewhat  similar  to  the  parent  vessel,  enter 
the  base  in  curves,  am!  tuin  to  loop  with  each  other,  and  to  h&  lost  in  a 
capillary  plexus  from  which  venous  radielea  commence.  Numerous  twigs  aw 
given  off  from  the  divisional  branches  which  commimicate  freely  with  eadb 
other.     A  venous  trxink  returns  beside  the  artery. 

The  posterior  nmrgins  of  the  processes  are  impressed  into  tho  substance 
of  the  zonule  of  /.inn,  both  around,  and  also  for  sonie  distance  in  front  of 
the  lens.  By  this  means,  alternating  elevations  and  depressions  are  produced 
upon  tho  zonule,  and  these  being  made  more  evident  by  the  deposit  of  black 
pigment,  have  erroneously  received  the  name  of  the  poHterior  ciliary  processes. 

Smnx  of  supply  of  blood  to  the  chorMm,  and  to  the  cthary  bod,j. 

Tki  po8t€rwr  or  short  dhary  arierks,  ten  or  a  doKen  of  them,  perforate  the 
sclerotica  in  the  neighbourhood  of  the  optic  nerve,  and  eacJi  at  once  divides  into 
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Tim  dkM  i>ortiofi  of  th«  di«ante«iot  ^  Iba  im,  tt^  middle  layer,  m  mm\ 
[  wilb  tlui  oiiiarj  nmiclif,  and  i«  oompo«ed  ci  areolar  and  elas 
-TCiMala  and  ii«r?«a»  but  no  majicakr  Ebroa.    The  anterior  lAjermafr| 
iitunuji  ihronji^h  iho  UganiMitttm  pacttnatum  iridia»  with  the  poflterior 
^oT  tho  r^/rmm,  and  in  oompoaod  of  mamhtu&a  limttana  sapportmg  epitlkielial  eilk  I 
Th^  pfmitftioT  UyffTf  alao  oom|»o«ed  of  tnemfarana  limitanB  with  epitli^ial  «A  I 
nd  thick  dork  brown  pigmecitafy  nuitletr,   ia  oontinuoua  witli   the 
nnilliig  atmctiirBa  of  ^  ciliary  prooowca. 

On  tha  sntarior  auTf^u^  of  tho  iris  ridi^  radiata  from  the  papQ.     Theaam  I 
noli  appanmi  near  tho  |jnpil*    They  are  produced  by  puckering  conaeqneni  » 
ofjntnK'tion  of  iho  f4|ihini:ior  munclef  and  are  lam  evident  when  the  papil  is  dikitti 
Htrudurff,    Tho  iri#i  in  nminly  conipo»<Mi  of  inToluntary  muacular  Bhtm^ 
iiiinrmiscod  with  csliuitic  fibru«. 

lT|Kiii  itn  nntiynor  nurfiK'o  in  a  hLdi^Io  layer  of  squamous  epitlielial  oeQi, 
iutfirniixofl  with  i»omu  juVinfut,  upon  which  the  "colour  of  the  eyes "  depends. 
Uniciith  thu  culL-t  19  a  fine  homogomxiufl  layer  with  which  the  epithelium  it 
liojjtHK'hHL  ITjMm  iUi  po»terior  surfttce  are  many  layers  of  cells,  nearly 
p]FlirTiriiI,  ciiDtciining^  and  surrounded  by,  a  large  quantity  of  pig^mentaij 
l^riHiult^H,  limnuith  these  also  is  a  homo^neouB  layur.  The  anterior  and 
jMiMi<'ri«*r  h(naufff>iitHJtm  layers,  together  with  tUt^ir  coviuring  of  epithelium,  it 
t'lititiiiuom*,  iiH  1hi«  bwu  <*x|>liiiii(*d,  with  corresponding  tissues  upon  the  < 
mid  u]>fin  ilw  tuliJiry  proct^siies. 

Tho  inttiniuHluito  jM»rliim  iRComposod  of  muaeukr  and  elastic  fibres,  of  areolii' 
ti*wun,  find  of  vl'nni^Ih  and  nerves. 

Thit  uiumMiliir  iihtvn  iiro  of  tho  pale  or  involuntary  class.   They  havo  a  oircnlai 

ntid  II  Tiitlintin^  furiiu     llio  circular,  in  Lirpro  bundles,  are  chiefly  around  the 

pupil,  iinil  tHJUHtitute  lis  spMncter.   Thei-o  are  buBidt^fl  two  or  three  sinull  circular 

blnuidn  at  ijik*rvuli*  ftijin  thn  Hphinttor.    Tho  radiating  fibres  are  arranged  in  fina 

"fcsc'imili,  iutvnniiiglrHl  with  elastic  fibres. 

The  olaatte  fibres  also  riidiate,  are  numerous,  very  distinct,  dark  in  outline, 
und  wavy*     The  oliu^tirity  of  the  iris  is  due  to  them. 

Th0t  Mfmd-vfMfh  supplying  the  i^is^  large  and  numerous,  are  derived 
lie  circular  chtiin  at  tht«  posterior  margin  of  tlio  ciliary  muscle.     In  tliezr^ 
^)urt»e  tliey  nin  thnnigh  the  ciliary  muscle.     They  proceed  towards  the  pupil 
iUiout   anastomosing.      They  divide^    communicate    laterally  and    form   «i  | 
ciilar  anastomoaia  around  the  sphincter  muscle. 

Tk0  rriaJ  of  the  iris  correspond  to  the  arteries.    They  pass  parallel  with  tlue  | 
» throttgh  Uie  ciliary  muacle,  and  are  lost  in  the  veins  of  the  choroide 

u  of  the  iris  are  derivad  horn  tha  ciliary  nerves.    Short  ciliary  { 
clht.«a  ftom  the  lenticular  ganglion,  twelve  in  number,  have  already  been 
i  as  perorating  th«>  sclerotica  near  to  the  optic  nerve.    Two  long  ciliary 
uAm  trom  the  ophthalmio  nerve,  also  perforate  the  sclerotica  in  fromt 
I  ftinn«r*    AU  paia  towards  the  eiliary  mnsda,  between  the  aolarotica  and 
tlia  abomdaa*     Th^  sliort  dliary  twigs  give  bianohea  to  the  ^caoala  of  tha , 

bt  Balbn  airiTing  at  the  ciliary  mnsole,  a  division  and 
inoaDttlalio«a  of  ill  «iiQ«k  From  tliis  pleJLU^  blanches  paas  into  the  cornea, 
liMtMigli  ^tm  cS&txy  auBcla  into  the  iris,  where  they  run  towards  the  pupil, 
dnridin^  aad  coiiimiuiaoaling  witk  eack  o4ber.  As  soon  as  they  enter  the  iria^ 
tlisar  ontliBS  b««iBiea  mdi^tuuil. 
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which  latter  pass  nearly  perpendicalarly.    The  fibres  proper  to  Uiis  iMjm  i 
fi'om  the  particles  of  the  outer  granular  layer^  and  many  of  them  ] 
Boine  even  tranavorsely,  and  in  the  deepest  portion  of  the  layer^  an 
takes  place. 

Internal  granular  layer.     This  is  made  up  of  spherical  or  elliptical 
nucleated,  similar  to  those  of  the  external  granular  layer,  hut  they  ore  oooti 
within  the  spaces  of  a  much  more  developed  areolar  tiaaud.    The  particlet  i 
are  somewhat  larger,  and  are  not  so  closely  packed. 

Internal  mokcular   layer^     Under  the   l^-of-an-inch  objectiv©  lens,  this  i 
pears  to  be  finely  dotted  or  molecular,  but  under  one  of  the  -^^of-an 
is  seen  to  be  a  very  fine  and  closely  webbed  areolar  tissue.    The  fibres  of] 
cross  through  it^  and  fibres  of  communication  may  be  traced  upw&rds  \ 
areolar  tissue  of  the  internal  granular  layer,  and  downwards  among 
of  the  optic  nerve  layer. 

ItdfTual  hfjtr,     Ntri*e  ii$suta, 

Thu  int*irnal  part  of  the  retina  may  be  looked  upon  as  true  nerre  ' 
consists  of  an  innermost  layer  of  nerve  fibres,  and  external  to  tliis  &  lajvr  tf 
nerve  cells. 

The  nerve  fibres  are  derived  from  the  optic  nerve,  As  soon  as  tiiese  enter  At 
retina,  they  lose  their  white  substance,  and  continue  only  as  a  grey  neire  or 
axis  cylinder.  From  the  optic  disk  they  radiate  outwards,  dividing  and  mooai- 
lating  with  their  smaller  branches.  Numerous  filaments  turn  to  oommuiueais 
with  the  nerve  cells  of  the  outer  layer,  and  probably  terminate  in  them«  Tluy 
do  not  cross  tie  macula  lutea,  but  pa^  arf>und  its  circumference, 

7*hf)  nervt  ceils  are  intermixed  with  the  nerve  fibres,  but  they  are  also  oanci^ 
giitinl  into  a  layer  external  to  the  fibres.  They  are  nucleated,  and  corr^eiioiii 
in  form  to  ganglionic  ner^'e  cells.  They  are  caudate,  or  multipolar,  and  from 
them  ])roceed  filaments  which  communicate  with  other  cells  and  with  the  neira 
fibres. 

The  arteries  of  the  retina  are  derived  from  the  arteria  centralis  retinae^  which 
makes  its  appearance  in  the  centre  of  the  optic  disk.  The  artery  divides^  into 
from  three  to  six  branches,  which  radiate  from  the  disk.  From  these  reeaels  m 
complete  capillary  network  is  produced,  which  traverses  the  whole  structure  of 
tluj  rt?tiua,  with  the  exception  of  the  membrana  Jac^bi* 

The  veins  correspond  to  the  larger  radiating  branches  of  the  artery, 

A  fine  membrana  limtiana  bounds  the  retina  internally,  and  separatee  it 
the  vitreous  body.      The  structure  of  this  membrane  must  be  looked  uj 
homugeneouB  connective  tissue.    It  is  difficult  to  trace  any  fibrillation, 
etinncctive  tissue  corpuscles  may  be  found  in  it.    With  it,  the  fibres  of  Mtiller 
are  connected,  spreading  into  a  cone  at  their  attachment. 

From  the  membrana  limitans,  processes  of  similar  structure  may  be  ( 
traced  into  the  substance  of  the  vitreous  body  connecting  the  two  tog 
These  have  been  alluded  to  in  speaking  of  the  retinal  attachments. 

MaaUtM  luiea.      At  the    macula  lutea  the  retina   is  remarkably  thin 
appears  porfi>ratod*     The  layers  are  here  differently  disposed.    The  nerve  fib¥«« 
do  not  cross  over  the  sj^ot,  but  on  reoching  it  they  diverge  and  pass  arooiMl 
it     The  grantilar  and  intergranular  layers  are  abeent,  but  the  nerve  cells  < 
inamaU  quantity.     Fibres  of  HiiUer  are  preaent    The  colour  of  the  macnl*] 
littoft  ie  ooniidered  to  be  due  to  pigment  proper  to  the  region,  but  no  doubt  1 
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Ntither  Uood-i^eueli  nor  fterpes  are  distribiitcd  to  tho  capsule  except  in  foetal 
when  a  branch  from  the  arteria  centralis  retina? »  the  capsnlar  branch, 
es  through  the  vitreous  body,  and  is  expended  on  its  poeterior  wurface. 
crif$taJlme  km  is  a  nearly  circular,  bi-conyex  disk,  contained  within  its 
ipsule,  which  dosely  inTests  it. 

The  posterior  surfejce  is  tlie  more  conTex  of  the  two,  and  lies  within  the  lens 
,  or  excavation  in  tho  vitreous  body. 

I  anterior  surface,  the  flatter,  with  the  suspensory  ligament  intervening, 
in  contact  with  the  bulbous  extremities  of  the  ciliary  processes,  which 

Bflap  its  equator,  and  with  the  iris,  which,  when  accommodated  for  near 
vision,  it  slightly  pushes  forwards.  Its  pole  corresponds  to  the  centre  of  the 
papil. 

The  lens  is  kept  in  position  by  the  vitroons  body,  the  posterior  capsule  being 
attached  to  the  hyaloid  membrane,  and  by  the  iiuejjensory  ligament,  whicli  is 
connected  with  the  anterior  capsule,  ^ 

Sirudure,  When  a  lens  is  boiled  it  becxnnea  pearly-white  and  hard,  from  the 
coagulation  of  the  albumen  which  enters  into  its  composition,  and  it  will  now 
readily  separate  in  concentric  laminie  or  in  planes.  An  extension  of  the  boiling 
will  cause  either  the  laminte,  or  the  planea,  to  separate  into  shreds  which  are 
tho  lens  fibres. 

If  a  lens  be  carefully  examined  both  surfaces  present  three  lines  radiating? 
from  the  centre  or  pole,  to  tho  circumference  or  equator,  as  though  dividing  the 
surfaces  into  three  triangles.  The  lines  of  the  one  surface  do  not  howovor 
correspond  to  those  of  the  other  surface,  but  He  in  an  intermediate  position. 
These  lines  may  be  recognised,  in  a  normal  lens,  during  life,  by  oblique 
illumination. 

The  lens  fibres  are  considered  to  be  tubules  of  protein  in  early  life,  but  afler- 
waids  to  become  solid.  They  have  numeroua  nuclei  conne<?ted  with  them,  and 
their  out  extramitiea  are  hexagonal.  The  fibres  of  each  lamina  are  all  about 
the  Bame  length.  Some  commence  from  the  centre  or  pole.  Others  from  the 
radiating  lines.  All  pass  over  tho  equator  to  the  opposite  surface,  but  their 
terminations  differ.  Those  which  c<)mmenced  at  the  pole,  extend  tn  a  point  but 
just  over  the  equator,  whilst  those  which  commenced  from  the  hnos,  extend  in 
graduation,  farther  and  further  over  tho  equator,  till  the  lowest  approaehes  the 
opposite  pole.  It  is  owing  to  thii*  arrangement  that  the  radiating  lines  of  the 
two  surfaces  do  not  correspond,  but  alternate  in  position, 

TA«  Itni  po$3es9ei  no  blood- vessels,  but  receives  its  nourishment  through  tho 
fluids  with  which  it  comes  in  contact. 

Nerves  ore  not  distributed  t«j  it. 


Chanihers  of  the  Eye^ 

BeHraea  lilie  caryililline  lens,  and  the  posterior  surface  of  the  cornea,  there 
exists  a  cavity  separated  into  two  unequal  parts  by  the  iris.  These  are  the 
anterior  and  posterior  chambers  of  the  eye.  They  communicate  thj-ough  the 
central  aperture,  the  pupil.  The  anterior  chamber  is  bounded  in  front  by  tho 
oomea,  and  bc^hind  by  the  iris.  The  posterior  chamber  is  bounded  in  front  by 
the  iris,  and  behind  by  the  crystalline  lens,  with  it^  suspensory  ligament,  on 
which  are  impressed  the  ciliary  processes,  so  that  the  anterior  chamber  is  far 
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the  larger  of  tlie  two.  They  cannot  be  called  a  serous  cavity,  for  it  is  ackncf^l 
l&dged  by  all  obaorvers  tbat  there  are  no  opithelial  particles  coTering  ta<l 
portion  of  the  boundary  which  is  formed  by  the  lens. 

The  chambers  are  occupied  by  a  watery  iuid,  tei-med  the  aqneoiuft  humoci  1 
It  ia  composed  of  water  coutaiaing  a  email  quantity  of  the  salts  of  the  Wod,  I 
and  is  probably  secreted  by  the  vessels  of  the  ciliary  processes,  ajad  also  bylkll 
epithelial  layer  of  the  cornea  and  of  the  iris,  for  it  is  understood  that,  wheal 
chambers  are  separated  in  footal  h£o  by  the  membrona  papillaris,  each  is  )3m1 
occupied  by  the  fluid. 


This  anatomicjLl  deBcriptioa  of  the  eyeball  embodies  new  facts.  Some  of  thm  I 
bear  on  the  mechanism  of  accommodation,  a  subject  of  sufficient  physiologictl  I 
interest  to  entitle  them  to  particular  notice,  especially  as  they  support  a  the«y  ] 
different  to  the  one  generally  accepted »  and  which  is  given  in  the  chapter  on  tin  ] 
Anomalies  of  Accommodation  and  of  Refraction  of  the  Eye»  &c. 

It  is  a  matter  of  anatomical  deduction ^  that  while  the  cUiary  muscle  is  Hi  I 
motor  power  for  the  effect  of  accommodation,  the  ciliary  processes  are  yal 
agents  through  which  the  action  is  accomplished,  and  that  the  rapidity  of  tb  | 
accommodation  is  due  to  the  action  of  the  iris. 

The  blood-vessels  of  the  ciliary  processes  pass  through  the  ciliary  mnsckl 
near  to  its  apex.  Contraction  of  the  muscle  therefore  produces  an  eredak] 
condition  of  the  processes,  which  in  conj^icquence,  overlap  and  comprw* 
equator  of  the  crystalline  lens.  By  »uch  compression,  the  lens  surfaces  iitl 
rendered  more  convex,  and  the  eye  is  focuAsed  for  near  vision.  CompIeli| 
erection  cannot  bo  momentary,  and  to  obtain  rapidity  of  accommodation,  thi  | 
iris  comes  into  play. 

A  reference  to  the  plate  will  show  that  the  plane  of  the  iris  ia  ^  of  it  I 
inch  in  advanoe  of  its  attachment.  Pupillarj"  narrowing,  as  is  well  known,  ill 
aasooiatod  with  accommcxlation  for  near  vision.  When  the  giphincter  pupilhi  j 
contracts  and  narrows  the  pupil,  it  draws  upon  the  line  of  attachment  of  ' 
iris,  and  throws  the  iris  plane  back  upon  the  ciliary  processes,  which  in 
are  pressed  againat  the  crystalline  lens.  If  it  be  said  that  the  iris  pr 
would  rather  flatten  the  processes  than  compress  the  lena,  the  answer  iifel 
about  two-thirdsof  the  fibres  of  the  ciEarj^  muscle,  as  the  delineation  shows,  ui  ] 
inserted  into  the  connective  tissue  of  the  processes,  so  that  when  the  xnnscll 
contracts,  the  processes  aro  drawn  towards  itj  and  rendered  tense  upon  their  , 
contained  vessels. 

No  doubt,  the  arrangement  of  the  fibres  of  the  ciliary  muscle  would  enaUi  I 
accommotlation  to  bo  carried  on  without  tbe  aid  of  the  iris,  an  explanation  of  j 
the  well-known  statement  of  Graefe,  to  the  eficct  that,  in  an  individual  instonca  | 
in  which  the  iris  was  absent,  accommodation  was  not  destroyed.  That  it 
imperfect,  csunot  be  questioned,  for  the  rapidity  of  action,  a  characteristic  ii^ 
the  healthy  eye,  must  have  beta  absents 
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the  hiibit  of  using,  and  which  appear  to  mo  to  be  the  most  appitjjw 

to  eat'h  (jpGi'ation,  and  the  most  couvement  for  the  seTenil  purjM 
whitJi  they  are  intended  to  lulfiL  J 

iritk  Ophilmimk  LmfrHmentf^y  Hfjhtm^m  in  uu  rfement  of  (Ae  kijM 
imporhftfn\  The  ligliter  they  an%  the  greater  in  the  delieacy  ^ 
whieh  the^^  can  be  aj^pHed,  AVith  light  ins^tnmients  the  redstaneil 
be  overcome  m  hotter  appreciated,  as  well  m  the  amount  of  fin 
reqiih'ed  for  tluit  ]niriHj8e.  Tlie  l»lad(*a  t^hoidd  Im  highly  jxilislieiUrt 
never  of  greater  size  than  the  use  intended  recjnires.  Ail\^airtaj 
i8  attained  by  exchanging  the  ivory  handle  so  generj  Jly  adopti^d,  iri 
witlmtrtnding  tlie  nicer  appearjince,  f<>r  one  of  light  wckxI.  Tb 
niininnini  of  the  dimensions  coinpjitil»le  with  the  kind  of  iu^truis^ 
should  be  mtide  the  rule.  In  sucee«sive  years,  ofi  I  have  reqniivdi 
renew  my  iuBtrumentH,  I  have  gradually  liad  tlieir  si^e  rediie*  *]  ; 
the  eifect  has  been  to  adui>t  them  lx?lter  to  the  several  djk-i.ii 
Besides  reme<l\dng  tlie  clumsiness  and  awkwarilness  which  attach  ^ 
tliose  of  greater  bulk,  in  several  instances  positive  e\ik,  arising  fran 
inortlinate  size,  liave  been  avoided. 

Tu  all  small  instruments,  such  as  cataract  knives,  cataract  needlt^ 
and  the  like,  I  prefer  romid  handles;  for,  when  of  this  form,  they  (M 
Be  lield  with  more  ease  and  ireedoni,  while  stijfness  and  c^jnstrsuiil 
are  overcome,  and  a  more  individual  indejjendent  ct:)ntrol  i^  tbu 
given  to  the  fingei's.  I  am  also  of  opinion  that  the  handles  shoid« 
be  smooth  Jind  not  cr<»ss-cut.  Tliere  ran  be  no  other  reason  why  th<» 
handle  of  a  siu-gical  instrument  shoidd  be  roughened,  and  therelij 
rendered  unpleasant  Ui  the  touch,  as  well  as  less  smtable  for  delieati 
use,  than  that  surgLH>us,  huving  lieen  careless  about  the  subject,  hav< 
pernutted  the  instrument- maker  to  indulge  his  fancy,  merely  to  gin 
an  air  of  finish  to  his  worknuniship.  I  believe  it  to  V>e  ti-ue,  and  if  fo 
it  is  a  fact  of  much  signiiicancfs  that  a  mechanic  never  uses  ro 
htindled  inslnuuents, 

Ai/  hiHfntmt'nh  flvsignvd  to  ptftirffar  f/tf  rornra  s/mt/fi  hare  sm 
farnu  /f*om  (hv  grmlutji  incirmr  of  IhirkmHH  from  the  poinf^  m  to  art  afl 
tjie  priuriph'  of  a  sfopprr  in  the  ffptrtitrt'  that  in  mmh\  The  effect  ol 
this  is  to  retain  tlie  acpteous  humour  as  long  iis  possible^  so  that  th<! 
natiiral  prominence  of  the  cornea  is  for  a  time  preserved,  and  th«| 
subsequent  steps  of  the  operation  are  facilitated.  The  grailnal  aug* 
mentation  of  size  suflicient  for  this  pm-pose,  while  at  the  same  time  ^ 
proper  stilftiess  of  point  is  preserved,  need  not.  in  cataract  nt^^dlee,, 
exc«?ed  ai  the  largest  paii  from  l-'iGth  to  l-4Uth  of  an  inch. 

Sharjniesa  of  point,  and  keeniiesfcJ  of  edge,  lire  of  paramount  import-, 
ance;  and  these  qualities  of  a  peifect  instnmient  should  be  carefully  | 
fiought  after,  and  aaoertained  by  ilelicate  processes,     The  little  ^Iruin 
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Iho,  1. 


Fru.i. 


depimdcni  on  th«<  uum*  purity  u{  Bpouges ;  yet  the  iKutial  «r  < 
Uie  entm»  failure  nf  th«-  prtn't^HM  of  aiiliomuii  niitv  be  oaitsed 
irftmiiiiMe<jnii  of  i«uiU"li'H  of  »aii(l  from  them  to  the  9urfao<i8  <>f  i 
The  imposBiljiUty  of  huying  a  new  sponge  tliat  is  not  kMuL 

eurthy  piirti<-le8    i^ 
To  remove  these^  tiin 
washing,  noeesttttry  h-h  it  ia,  < 
at  onw  cleanse  it.      Tlie  vmyi 
methotl  of  ridding^   it  uf  giii 
til  employ  the  be»t  sjioug^  ol  I 
i^hopfl  for  cramnon  dcjiiiestic  | 
poses  for  sevt'rril  months, 
care  that  on  frequent 
when  dry,  it  is  beaten  for 
tinie* 
SrrrljHi, — An  iustiiinient  in  auoh 
use,  iiiid  s<j  woU  known,  \voul<l   hai 
passefl  over  in  tjileiiw,  were  it  not  tl 
kind  here  advocated,  my  oplithalniic 
is  rt'dnt'ed  ronsideralily  below  the  eize  i 


Fi«j.  n. 


fk 


pels  ill  gi^neml.     The  ordinaiy  ones 
iidedly  too  hirge  for  all  diBBOcting-  uperati 
on  a  small  seale,  especially  on  tho  eyeli 
wliere  very  mueh  prtH-isjon  and  notitiiesfi 
imperatively   demanded ;    and    also  for  thf ' 
removal  of  tumours  about  the  eye   and   il« 
appendan;e8^  an<l  those  which  encronrh  ujxiii 
the  (jrbit,   or  are  within   it.      The   point 
placed  centrally,  and  this  position,  while] 

LH    ■■       uUoWi^  of  a  re(| iiiHiic  amount  of  curve,  reud€ 
I    ■■        *^  Ijetter  adapted  for  ■minute  disseetion  tl 
■    II        when  it  is  in  a  line  with   the  baek  of 
l)lade  ;  antl  in  a  central  point  there  may 
the  union  f>f  the  greatest  fineness  with  the 
greatest  strength.     In  nearly  all  operation* 
with  the  scalpel,  it  is  the  point  of  the  Llado 
tliat  18  principally  availalile,  and  to  its  pi 
jH'itiei*  the  value  of  tlte  knife  is  chieHy  du 
Th«^  breadth  of  the   handle  is  of  some  fonsixjuenee,  for,  if  earri< 
beyond  a  certain  <?xtent,  it  v&  not  so  readily  used.     I  also  reeonimei] 
that  the  part  to  whi^'h  the  jjoints  of  the  fingers  aie  applied  shoi 
he  roumh      The  Ii^igth  may  be  what  fancy  sugf^est.s,  uidess,  as 
the  ( nsi*  with  mvstdf^  the  inBtrument  l)e  held  in  a  partimdar  manni 
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Anncfxed  are  thoBe  I  gBii^rtilly  employ.    One  cif  them  hm%[ 
iwtion,  bv  whioh  it  can  be  opened  when  the  points  are  wiihii^ 
reball,  ' 


Ifin,  a. 


Vm.  9. 


A  hrorf//  find  iWphf  sfrrafrd  ifff/r  /oir/pn^  with  It  ink-cat  nh,  is  tlBefiilfili 
Konif  urca-sioTiR  for  liolJiiig  seeurelj  pfirts  that  are  to  he  ili«sected  awuy. 


Fin.    Ic). 


-1  jMiir  of  aiiih-spriiuj  foreep.^^  very  wide  and  smooth,  are  veiT 
convenient  for  hvlding  the  e^^eKd  and  evertiug  it  in  poat-palpebral 
<i|ierationR. 

Fiu.  11. 


Eytlid-rriracior* — Of  the  luany  siiigh*  instriinients  in  ii&e  for  the] 
fiurj)oee  of  retracting  the  eyelids,  whether  to'pmcme  an  exaniinatipn  j 
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binding  screw,  so  that  it  can  be  fixed  to  any  degree  of  expaiisioii,a 
accommodated  to  different  eyes ;  so  modified,  it  is  more  applicable 
children,  or  to  adults  when  not  made  insensible  by  an  ansesthe 
Here  is  a  sketch  of  the  instrument. 


Fio.  M. 


^Vnother  is  constructed  for  the  spring  part  to  pass  over  the  r 
so  that  the  outside  of  the  eye  shall  be  left  free  for  any  necessary  ui 
instruments. 


Flu.  1ft. 


An  American  retractor  has  just  appeared,  as  a  new  invention. 
IB  yeory  small,  and  acts  with  cogs. 


Fio.  16. 


"''hare  Needier. — ^That  the  stitching  of  wounds  is  very  often  the  n 
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in  i^-iiTi-hly  ]>fr\'i^^  without  lh*rni.     Tli*-  {■'•fiit*  <h'*iil*l  W  ^^f  a  •.-^rta 
widtlj,  aii'l  not  {*,(,  flflimt^r,  in  onW  to  *-rL*iiiTr  {rroji^-r  strength. 

Meii«»TS.  Weisw  have  iv<rist»^rwl  rw>  kiii<i? 
of  joints  for  s^iiw^irs,  an«l  oth*-r  •iouhl€*-bIa»ir-: 
inntnuiients  of  the  nanie  «las<.  The  ••ht  *? 
mlle^l  the  lever  joint,  the  rivet  \^Ui2 
placerl  at  the  side  in  an  angular  prujei- 
tiou ;  by  which  it  is  said  that  greater 
jKiwer  Ls  given,  and  the  mo<le  of  t-utting  i* 
rather  inijirr/ve^l,  and  a  suljstanee  is  le* 
likely  to  «liji  from  between  the  blades.  The 
oth<-r,  whi'h  I  highly  ajij^nive  r»f,  Ls  a  s-irt  of 
I'K-k -joint,  a  >vrfrw  not  }»eiiig  iL<e<l,  an<I  the 
advantage  r>f  wliieh  Ls,  that  the  blades  d«i 
not  licjr.'ome  KK^sff,  but  ev#-r  kw'j>  their  degree 
of  tightness,  and  the  instrument  eau  >>e  the 
more;  readily  u.se<l  \*'ith  either  hand,  and 
r^awily  unlrKrkeil  for  the  i»urpf).s€-  of  l^eing 
cleaned. 

I  have  Heen  scalj^el  edges  rei-omniended 
for  wi»s<jr8  that  are  intended,  like  these,  to 
lie  usefl  for  cutting  the  liWng  tissues.  Such 
are  impnicticable.  At  the  same  time,  tlie 
lilades  should  be  made  as  thin  as  is  oon- 
sist(mt  iivith  efficient  use,  for  there  is  a  great 
difference  in  tlie  practical  effect  between 
thrme  of  oixlinary  make  and  those  so  pre- 
panjd. 

I  would  suggest  that  scissors  are  not 
8har[>ened  sufficiently  often.  I  frequently 
see  them  emjiloyed  when  they  are  long  post 
service. 


I 


CHAPTER  11. 

AN. ESTHETICS. 

THE  V^E  OF  CHLOROFORM  IN  OPHTHALMIC  SURGERY — ALLUSION  TO 
NITROUJ^  OXIHE  AND  BlfTlLtmiDE  OF  METHYLENE,  AND  FREEZ- 
INO      THE    J!iirHtAt'R— IMFORTANCE     OF     PREPARATORY     MEASURES 

^A      PROFICIENT    CHIjOROFORMIST    OFTEN    NEEDED ADVANTAGES 

OF    fHl-OltOFOR^I     IN    EARLY    LIFE OPERATIONS    ON     THE     ADULT 

KYK    IN   WIIHH   (JiLOHOFORM    IS  NECESSARY QUESTION    OF    USING 

t  ULOROFORM    IN   THE    OPBHATION   FOR  THE  EXTRACTION  OF  CATA- 
RACT  CASES    IN    WHICH   CHLOROFORM    MAY    BE     DISPENSED     WITH 

^DEGREES   OF  ANJESTHESIA   FROM   C^HLOROFORM NITROUS   OXIDE 

BICHLORIDE   OF    METHYLENE. 

Special  application. — In  the  former  editions  of  this  work  I  went 
folly  into  the  subject  of  chloroform,  considering  it  in  all  its  bearings. 
Now  I  shall  merely  give  but  a  few  general  hints  about  it,  and  con- 
fine nearly  all  I  shall  say  to  its  application  in  Ophthalmic  Surgery. 

Necessity  for  preparatory  measures, — Much  detrimental  interruption 
firom  the  vomiting  of  a  patient  during  an  operation,  and  after- 
discomfort,  frequently  arise  from  neglect  in  preparatory  measures. 
I  earnestly  advise  the  operator  to  see  that  all  the  details  connected 
with  the  administration  of  this  valuable  agent  be  thoroughly  attended 
to,  in  order  to  avert  suffering  and  danger,  and  also  to  secure  its  full 
benefit. 

Insensibility  imperative. — ^Many  an  operation  is  spoiled  on  account 
of  a  patient  not  being  sufficiently  insensible.  In  ophthalmic  practice 
the  last  stage  of  insensibility  is  needed. 

Obtain  a  proficient  Chhrofomiist, — Whenever  an  operation  is  of  such 
a  nature  as  to  demand  the  prolonged  attention  of  the  operator,  the 
assistance  of  a  proficient  chloroformist  ought  to  be  secured,  for  I  have 
found  that  if  the  administration  be  undertaken  by  a  chance  person. 
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or,  ai5  more  fireqiioiitly  happens,  by  the  general  medieul  attendant  of  the 
patient,  frequently  it  is  so  inefficient,  that  I  have  to  be  the  ehloroformist 
and  the  operat^^r  too,  so  little  is  the  process  generally  understood, 
although  attention  to  a  few  rules,  with  some  opportunities  of  actual 
[inu.'tiw,  ^dll  enable  most  men  to  officiate  with  safety.  I  say  most  men, 
l>ecau«e  the  physical  incapabilities  of  some  wholly  imfit  them  to  see 
with  composure  the  convulsions  and  struggles  that  miglit  arise,  or  to 
exercise  the  necessary  judgment  and  perseverance  not  unfirequently 
required  with  those  j^ersons  who  are  less  easily  affected. 

Period  of  life  at  which  chloroform  is  indispoHHahle, — In  infancy  and 
in  childhood  chloroform  does  afford  very  great  help  in  all  operations 
on  the  eye,  for  without  it  resistance  on  the  part  of  the  little  patient  is 
certain.  Besides,  the  very  diminutiveness  of  the  yonng  eye,  whereby 
there  is  much  less  room  for  the  use  of  the  fingers  and  for  instruments, 
tog(;ther  with  the  greater  delicacy  of  the  parts,  demand  that  when  the 
eyeball  is  the  subject  of  operation,  there  should  be  the  utmost 
exiKjsure  of  it  together  ^^dth  the  greatest  steadiness.  I  declare  it  to 
1)0  impossible,  excejit  under  a  degree  of  force  or  mechanical  contri- 
vance that  would  not  be  tolerated  in  these  days,  to  operate  in  the 
}>e8t  manner  on  such  subjects  without  chloroform.  It  is  curious  to 
read  of  what  was  done  in  former  times  to  procure  stillness,  but  never 
with  a  full  effect. 

(Jliildren  and  young  persons  are  the  best  subjects  for  chloroform. 
The  younger  the  indi\ddual,  the  quicker  is  the  effect  produced,  and 
the  qui(;ker  is  it  recovered  firom  with  the  least  unpleasant  effect.  I 
have  great  trouble  in  convincing  parents  of  this,  because  they 
suspect  the  very  opposite.  I  often  employ  chloroform  merely  to 
examine  the  eye  in  children.  It  repeatedly  happens  when  the  little 
patient  is  brought  to  me,  that  the  true  state  of  the  eye  can  be  ascer- 
tained only  under  insensibility. 

ConditioiiH  in  a/hfit  life  under  which  ih4*  me  of  chloroform  is  advisable. 
— ^I  now  pass  to  those  operations  on  the  adult  eye  in  which  consider- 
able assistance  may  be  received  from  insensibility.  There  should  be 
a  distinction  between  such  cases  as  require  chloroform  merely  because 
of  lack  of  moral  courage,  and  those  in  which  it  is  of  positive  advan- 
tage \mder  any  condition  ;  as  in  the  one  we  may  leave  the  choice  to 
the  patient,  or  we  may  object ;  in  the  other  it  is  oiu*  duty  to  recom- 
mend it.  The  majority  of  operations  for  artificial  pui)il,  especially 
where  the  proceeding  is  complicated,  and  requires  the  use  of  more 
than  one  instrument,  or  the  re-introduction  of  the  same,  fall  under 
the  latter  category.  An  eye,  for  the  most  part,  that  requires  this 
aid,  \&  much  damaged  in  several  of  its  tissues,  and  has,  perhaps,  been 
ly  the  subject  of  inflammatory  attacks.     Such  an  unfavoura]>le 


1 


14 


CHLtJUOFORM    L\    flFHTHALMir    S^lROKuf. 


he  might  iiiflic't  tm  his  eye.     Although  he  might  not  vomit  or  ««M 

retch  after  the  ijih[iktioii,  he  might  remtuii  snnjehoiiTB  in  a  sqrir  T 
state,  with  littk*  or  no  appetite  for  ibcxl;  and  this  ixiiglit  W  lu^,  I 
iiijiirioiift  lliaii  a  vomit,  for  it  is  of  the  grejitest  inii>ortnnee,  espeeiaDtl 
late  in  life,  that  ]iiitritinii  should  he  well  maintained.  Hueh  unpl^f 
&nnt  eifects  do  not  make  the  mle,  but  the  exeeption.  "With  a  flH 
knowledge  and  exi)erieneo  of  all  tlm,  I  l>elieve  that  the  balance  »1 
largely  in  favour  of  the  ehlorofomi.  I 

UnriiJg  extmetiun,  a  patientV  detomiination  sometimes  laihi,  oiidi 
worse  thint^  eannot  happen  for  him.  Then  eertjiin  unexpected  but 
rwell-knfvwu  tlrinvhaeks  niiiy  lie  enennntered,  and  impediments  imT 
HJiBe,  all  of  wliieh  eao  be  l>ett.er  met  and  overectme  under  elxlor<>foniL 
I  Ihelieve,  thei-efore,  that  ii*  ehlomform  were  always  ^iven,  whira 
adnii^siljle,  greater  sueeess  w^oidd  he  seeuretL  Practically,  I  have  no 
ohj  ect  i  i  1  n  to  ehlon  d'(  )rm » 

Damage  to  the  eye  from  vomiting  may  be,  aeeonling  to  my  expe- 
rienee,  alwnvH  prevented  by  cloKing  the  eyelids  with  eouii:.  pla^tir, 
and  where  there  is  much  vomiting  a  eompress  also  of  eotton-WTK»L 
I  never  have  had  a  bad  rt^sult  under  Bueh  measures.  Of  this  1 
shall  say  nifire  in  the  phujiter  on  "  Oatanict/'  At  the  same  time, 
I  advise  the  greatest  eantion  in  giving  ehlon>f<)mi  to  tlie  ag^. 
I  shoidd  object  to  it  in  the  very  old  and  enfeebled,  in  whom  th** 
heaH  is  so  often  diseased  by  being  degenerated.  Foiiuinitely,  sufli 
persons  usually  stand  the  ftperation  better  tlian  others.  Their  sen- 
Bibility  is  very  much  lessened,  A  glass  or  two  of  wine  adds  U*  theii 
good  ^M*haviour. 

W/ftH  c/iloro/onn  /x  ///>/  Hf'vtxmrff  it*  atiuit  life, — In  operations  aboitt 
the  eyelids  in  adults,  in  the  removal  of  tumours  from  the  eye  ami 
from  the  orbit,  and  in  extirpation  of  t!je  eyelialb  il  nniy  be  left  to  the 
patient  to  decide  wlirtber  he  will  be  eh loro formed  or  not. 

Whra  vliioroform  hmuj  hr  ffimit/H  rftpfirrti — Thr*  amesthetio  sleep 
may  be  necessary  at  all  periods  of  life,  to  enable  an  imtablo  e\'e  tr> 
be  examined,  or  an  extnmeous  srdistanee  to  lie  removed.  It  may  be 
very  reqiusit/e,  besides,  for  the  examination  of  the  eyes  in  yonng 
ebildren  and  in  itdants,  nn^rely  to  leani  with  uecm^ary  the  nature 
of  any  atleftitni,  and  its  extent,  when  fruni  the  |)ervenseness  of  the 
little  pfttit'ut,  or  from  blepharosjjasm,  ini  inspeetinn  caunf>t  lie 
obtain  ed. 

The  (tcgi*€(\s  of  thr  ammthcik  vfieei  requisite  for  the  several  operations 
i-equires  adaptation.  This  is  not  suilieiently  rei»<ignised,  and  there- 
fore the  fchbiroform  is  often  impropei'ly  iisr^d,  and  some  of  tlie  un- 
pleasant effects  of  its  def*]ie«t  inlluence  indueed  uuTieeeHsarily.  The 
lighter  inlialatitm  of  it,  the  mpid  reenvery,  and  therefore  the  ntbipta- 
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J//  fhf*  local  ftpji/icftfton  of  trHtpi\  hot  or  cold^  in  n  ronfhtftotis  Htr*mmA 
ftM  tf  rcNfrf/ittl  fff/vut,  hy  the  (loifvJiv^  there  is  no  nuvelty ;  yet  giich  im  I 
Rl)pliaiM*e  is  seldom  oniployed.     Wliy  so  vaUuxble  a  means  of  treating 
diftejiae  is  n*)t  iiioro  t'<*miijuijly  reeorteil  to  van  Le  acc4)iiiitetl  for  only, 
I  imagine,  on  tilts  Buiiposition  that  there  is  general  kck  of  knowledge 
on  the  8*uhject,     Among  the  men  of  reputation  who  have  pointed 
out  the  atlvaiitfiges  f)f  the  dniitThe,  Mr.  Janie^,  of  Exeter,  stood  ppr»- 
niineDt,     Tlioee  who  have  had  the  advantage  of  attending  his  hospital  i 
practiea  eoiild  not  fail  to  be  struck  with  the  benefit  r»f  it  under  his 
BupeninioTi. 

All  eye-douehe  is  a  valual>le  addition  to  our  ojihtliahnie  therapeutic*. 
For  many  years  I  have  l>een  prescribing  it,  especially  for  those  of  my 
liatientw  who  lu-e  old  enougli  to  manage  it. 

It  is  most  aj>j)lieable  where  a  slight  eiibet  of  cold  is  required,  nr 
short  tomjKjrary  intluonee. 

The  continuous  strt^ani  of  a  douche  is  better  than  the  interrupted  j 
stream  from  a  H}Tinge. 

Although  the  tjuestioii  of  this  local  batluiig  of  the  eye  is  ootmidc 
in  many  jiai-ts  of  this  work,  under  tlie  bead  of  ti-eatment,  it  may  l»e 
mentioned  here  that  in  tlie  inflammatory  ai}<>cfion8  <*1'  the  eye-hull,  \ 
and  particidtirly  the  clui^nie,  the  direi'tly  sensitive  effects  of  the  doudieH 
are  soothijig  and  setlative.  Pain  is  fre<|uc.ntly  yto])ped,  and  a  roturri  \ 
of  it  sometimes  prevented,  Inflanmiatory  afitH'tiiais  of  the  oyeliik 
are  lessened  by  it. 

It  is  not  IcHS  valuable  a8  a  means  of  applying  cold  to  the  ov€*r- 
worked  and  fatigued  eye. 

It  is  a  ready  and  effieient  manner  fif  »*jothing  the  eye  after  soma 
nperatif>ns. 
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.i  t       ...      ...:  .'/.         .\    '    .1      \tr.t  ..!■       -f."      I  :....'■         '    /-:■'''■:•-    •*•  •  «1    J.T  - 

,..   ..<  ■.(  ,    ii,  f     »*  .1 .    ..I  i.i'I  '..I-    111      i..'a.^'  :    ,1    iT  ■  ••:.•!. .ij,"     .J*    .!«  «■?  iT.i. 
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ll   M  •»  lotMh    'Mill  iltii  ii'iil  iiiiiiiiii'i   III   •«iM*t)iiiiLr  till'  ivt' atltT  stiiiii' 

.|||||I4 


EYE  BOrcHES* 


17 


It  may  be  useful  in  wftshing  away  extraneous  substances,  and  may 

in  reducing  th«  i^tfects  of  ehemic-al  agents. 
It  is  a  readj^  and  efficient  method  of  cleaiLHing  the  eye  in  punilent 
phthalmia. 

The  Fig.  20  sho^^  the  one  I  recommend  ordinarily,  and  the  manner 
using  it. 


w. 


It  was  made^  at  my  suggestion,  by  Mr.  W.  Cooper,  of  26,  Cbtford- 
ireet,  who   bestowed  pains   on  its  eonatruction.     It  consists  of  a 

eUil  l)ox,  cuimble  of  huhling  al>out  six  pints*  nf  water,  that  ejui  be 
«iis|»pnJed,  or  i-ested  on  a  bracket.  To  this  is  attached  an  eliu^tic 
tube,  terminated  by  a  pedestal  stop-eoek^  i^ith  a  rose  or  a  jot,  which 
will  stiind  easily  in  a  basin.     As  there  are  no  valves,  the  apparatus 

so  much  the  less  likely  to  get  out  of  ordex. 

The  ftdl  qiiantity  of  the  water  may  be  taken  at  once.  The 
frequency  of  the  application  must  of  fM>urse  depenfl  on  the  ch-cum- 
stances  of  indiWdual  cases  and  the  eifect.  One  need  nt*t  bii  afraid  oi' 
repetition,  as  it  can  hardly  be  abused. 

Every  ij]>hthalniic  institution  should  have  several  douches  with  a 

ntinuons  suj^ply  of  cold  water,  antl  so  arranged  that  wiimi  water 

lay  be  used.     For  the  poor  man  a  douche  may  be  extempoiized 

with  a  pail  or  pan  for  the  reservoir,  a  bit  of  small  gas-tubing  bent 


(IIIAPTER    IV. 


EYK    SHADES. 


Tif  KHK  r-oTiftist  of  tliree  kindfl — ^tliose  which  are  needed  to  save  the  eye 
from  wind  and  diwt  and  sun ;  those  required  by  workmen  to  protect 
tJuf  oyo  i'rom  tlie  intrusion  of  substances  ;  and  those  which  are  wanted 
V)  Mi\nhifi  light. 

Am  a  Hfn't'n  from  atnioHphrre  and  interne  light,  Calkin's  shade  is  the 
Ufftt  of  all  that  I  have  seen,  being  tlie  most  simple  and  the  mort 
fit(;(^niiL     It  consists  of  a  very  light  wire  framework,  nicely  adapted 
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tr>  tlir*  orbits,  to  tli(*  noso,  and  to  the  temples,  which  it  embraces  by 
olasticity,  (rovcred  in  front  by  an  extremely  fine  fabric  of  gauze,  fine 
oTiou^rl,  to  ]»rotwt  tlie  oye.  There  is  a  little  contrivance  above  for 
ventilation  ;  it  is  tlif»  coolest  of  all  shades.  It  is  made  in  three 
(roloiii-s — brown,  bluf%  and  green,  also  in  bla(?k.  The  black  is  to  be 
pn^ferred.  Plain  gi-ey  is  better  than  the  colours  named.  There  ore 
two  sizos  nianufactiu-od.  It  is  extensively  sold  by  S.  Maw  and  Son. 
riie  preo(Mling  figure  gives  a  good  idea  of  it. 
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n?d  myii  oflfen<L  The>'  are  decidedl}^  [irejuJicial,  because  in  a  tirigk 
li^ht  thi?re  is  traimmitted  a  very  dark  green,  upproaeliing'  a  yellot. 
wbi«*h  iticrffiHf»H  nith*«r  ihau  diminishes  any  existing  irritation  of  thf 
eye^  Blue  gla*8€tB  are  jireiV^niljle,  betiiuso  a  less  intense  imprcssidn  k 
made  in  ttw?  retiua,  but  in  ven^  bright  light  even  the«e  pratlut*©  scfint 
frtiiri.  When  thnrcMM  ^eareely  any  depth  of  enlrnir,  little  or  no  jm*it«^ 
tiirn  is  tttforded-  Theoretically  speaking,  blue  glosses  ought  tol^ewhat 
i*  d4*itirable,  becauBe  they  neutralize  or  exclude  the  onmg-e  ravB,  tho» 
whif'h  are  mippo&ed  DK>Ht  to  imtate  the  retiini^  and  beeaii^e  blue  nialc»^ 
ih»*  h*t*M  impression  on  the  eye,  from  its  position  in  the  i^ilar  speetrmiL 
MoweTer,  prac?tieally,  although  the  reason  why  may  not  bi*  explaiiiahK 
for  a  vi*ry  irritable  eye,  the  grey  or  neutral  tint  moderately  darkened, 
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oft>ttn  mlled  smoke  gi^y,  ie  to  be  preferred.  It  tlrro^i-g  olijeotfi,  as  it 
wifre,  in  a  twilight,  unci  while  it  Bubdnes  their  intensity,  enables  them 
to  be  fteen  in  their  natimil  colom-^,  tolerably  ludfoni'dy  reduced  8o 
that  (he  retina  reeeives  the  natimtl  stimulus.  Wlit^u  the  eye  wanta 
atill  more  pi*otLH-tion»  a  deejier  tint  must  be  used. 

Even  light  green  is  not  a  mild  eolom-,  and  the  light  refracted  on 
Uie  eye  througli  a  light  tinted  green  glans  irritates.  Itt^tlected  dark 
gHM^ii,  buoh  at*  tliat  whiflj  oeciu^  from  grass  and  from  foliage  is 
l»l<*aHant  to  the  eye.  In  jjelecting  colomMnl  glasses  theii*  shades  4ill 
b*t  In^t  ai>}»rei*iated  by  placing  them  on  white  iiujier. 

MliMn  ji/tticnt*  have  no  defect  of  refnu-^tiim,  the  glasses  should  be 
plain  on  both  siu-faecs. 

However  large  a  flat  glass  may  lie,  it  will  not  shade  tbe  ey^ 


CHAPTER    V. 

ENTOZOA. 

ENTOZOA   ABOirT   THE   OCUJAR  APPENDAGES  AND   WITHIN  THE  EYEBALL 

CYSTICERCUS      CELLULOS.^ HYDATID — FILARIA       MEDINENSIS — 

FILARLi    OCULl    HUMANI — DLSTOMA STEATOZOON    FOLLICULORUM. 

The  eijHticercKH  {felw)  ccUulosWy  the  young  or  larval  state  of  the  taenia 
solium,  or  pork  tape- worm,  gains  access  to  the  human  body  by  being 
swallowed  in  an  earlier  larval  condition.     To  understand  how  this 
ocK^irred  was  formerly  one  of  the  most  difficult  problems  in  natural 
history ;  but  now,  o^ving  to  the  labours  of  experimental  helmintho- 
logists,   among    whom  Dr.    Cobbold,   F.E.S.,   is  pre-eminent,   the 
question  of  the  mode  of  ingress  is  entirely  set  at  rest.     There  can 
be  no  doubt  that  the  cysticercus  begins  its  development  by  escaping 
from  the  egg  of  the  tape- worm  in  the  form  of  a  six-hooked 
iia.  25.     (>nibryo.     This  embryo  bores  its  way  through  the  intestinal 
wjilLs,  and  gaining  access  to  the   circidation,   is   carried 
'»«^  along  mitil  it  reaches  the  eye,  brain,  or  some  other  orgun 

hf  i  where  it  undergoes  its  final  metamorphosis.* 

/  \  Many  of  the  patients  with  the  disease  have  had  tape- 

worm, from  wliich  circumstance  it  has  been  inferred  that 
',        I       the  eggs  of  tlio  fidl-grown  worm  must  have  gained  access 
to  tlift  stoniacli,  and  thus  have  become  cysticerci  in  the 
])otly  generally. 
It  is  tlio  fonn  well  known  as  the  measles  in  pigs.     It  may  develop 
itself  in  almost  any  situation  in  the  human  body,  but  is  most  fre- 
quently found  in  the  subcutaneous  areolar,  and  intermuscular  con- 
n<M-tiv(»  fissno  ;  next  most  commonly  in  the  brain  and  eye;  and,  lastly 
in  the  substance  of  the  heart  and  other  viscera  of  the  trunk.     But  its 
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iukI  Tioctk,  I  c'o|»y  these  illnstrations  of  th^  QiiimultMilt?  liejirive^l  ^ 
its  fyst,  irom  M>,  i  Vuitoirs  |»uLlicatiun  iii  tlio  Laacrt  fur  Juit. 
1848. 

The  natimd  size  is  obs^erve*].    In  the  first  sketch,  r/    '  ' 

h  i\w  neck  or  body  tmusversely  lined,  r  the  tail  \- 
white,  and  it  should  lie  rather  c*oiiical,  and  tH>ntiuiun^  lluid.     li;  thr 
soeoiid,  the  head  and  liwly  are  retnic^ed  iiathin  the  tail  vesicle,  ! 

Pandlel  iii6tantM*8  have  been  given  by  Arlt  and  trraefe. 

Fit*.  »J.  Fio-  ST* 
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The  ey^ticereus  lias  also  been  nu^t  with  between  the  pal]>i>bnil  rtm- 
juiietiva  and  the  eyelid.  It  eain^es  imtation  and  inllanmiatiun  of  tLe 
iidjaeent  tissue^  vath  inflaiitinator^'  depositions, 

Thv  ct/aticercftH  may  implivafe  tlw  prapn*  ttntivH  of  the  rifv^Mtil^  unA, 
Ik*  exfrft'(H^uhn\  Mr.  James,  of  Exeter,  sent  nie  a  patient  with  a 
gi*o^lh  on  the  inside  of  the  eyeball,  between  it  and  the  carmitjlr 
under  the  eonjiinftiva*  It  only  disfigured,  I  could  not  tell  what 
it  was,  but  I  jinu'etnled  to  tlissei't  it  out,  Only  after  the  n?moviJ 
did  I  detect  a  eystieereus,  A  «mall  depression  was  left  in  tlie 
S4"leriitiea, 

An  analogous  ease  oecjiirred  in  the  pmetiee  of  M.  Baum,  of  I)antrig, 
and  is  repoi-ted  in  the  "Annates  d'Oeulisti^pie,"  t,  U.  p,  09.  ITip 
patient,  a  female,  was  twenty-tliree  years  old  ;  the  tumour,  wliicli 
had  been  noticed  for  six  months,  was  at  the  internal  angle  of  the  eye, 
in  the  selerfitioa;  the  eonjunetiva  eovering  it  was  thickened.  A 
depression  remained  in  the  sclerotica  after  its  removal.  Yision  was 
uuimjiaired. 

In  the  same  joimial  is  the  record  of  aiiotlier  case  by  IToeriiig^  in  a 
girl  seven  yeans  old ;  the  cyst  adhered  to  the  sclerotica,  towards  ih» 
external  angle  of  the  eye.     Sight  was  saved.  • 

Mr.  Estlin,  of  Bristol,  published  in  roh  xxii.  of  the  Lojnhn  Medical 
Gaztth\  a  similar  instance  that  lia]fpened  in  a  girl  six  years  old. 
•    Ctfiiiieerctm  in  the  atnufh — A  case  of  this  nritin^i  is  reported  and 
figimvl  in  the  *'^\j-chive8  d*(li>hthalniologie,''  t  1,  p,  oK 

Kepoils  of  many  other  cas^^s  of  the  eysticerctis  oeemring  about  th© 
front  of  the  eye^  are  scattered  in  British  and  foreign  |»eriodieak.  To 
i|Uote  them  would  be  merely  to  repeat  what  has  been  sai«l,  witbuut 
adtliiig  an  idea. 
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To  relieve  the  pain  the  body  was  extracted,  and  it  proved  to  be  a 
cystiderf'iLs.  The  cjoniea  healed  readily,  and  cleared  very  con6idc^ 
ably;  the  i>ain  was  removed,  but  \imon  was  not  restored,  lit 
crystalline  lens  must  liave  been  absorbed,  or  the  cysticercuB  oonld  nut 
have  i)assed  so  readily  through  the  pupil. 

The  opacity  of  the  coniea  obscured  the  only  means  of 
the  alteration  in  the  form  of  the  vesicle,  by  the  descent  and  retraction 
of  the  tail. 

Mr.  Ijogan's  remarkable  case,  originally  published  by  him  in  & 
panii)hlct,  and  afterwards  recorded  by  Dr.  Mackenzie,  possesses  many 
pcnnts  of  value.     A  girl  seven  years  old  was  the  subject  of  it.     Prom 
August  to  Janiuiry  there  had  been  several  inflammatory  attacks  is 
i\iii  left  eye,  producing  slight  opacity  of  the  lower  part  of  the  cornea. 
Then  a  semi-transparent  body,  from  which  hung  a  slender  procees, 
with  a  slightly  bidlwus  extremity  like  the  proboscis  of  the  common 
hr)iiHe-liy,  sometimes  retracted,  sometimes  protruded,  was  seen  loose 
in  the  anterior  chamber.     A  (ysticercus  was  diagnosed.     Wlien  float- 
ing, the  vesicle  is  ui)permost.     Objects  placed  above  the  level  of  the 
eye  could  \h3  distin(.<tly  seen,  but  not  when  placed  below,  or  directly 
in  front,  showing  that  in  the  latter  j)osition8,  the  rays  of  light  were 
iiwv(Ay  r>listru(ted,  and  that  the  eye  was  not  damaged.     Increase  of 
size  was  not  observed  by  ifr.  Logan,  and  he  trusted  that  its  natural 
]H'riod  of  existence  coming  to  a  close  would  free  the  eye  £rom  the 
daiig^T  of  di.sorganiziition.     Various  means  were  suggested  for  killing 
thr'  parasite  in  its  situation,  that  it  might  be  afterwards  removed  or  left, 
acr.-r>iMliiig  to  ('ircunistances ;  such  as  electric  or  galvanic  shocks  passed 
tliroii;rh  the  (»ye,  oil  of  tmi)entine  rubbed  round  the  orbital  region, 
and  ^nvcn  int<-riially,  or  the  adminLstration  of  some  vegetable  bitter 
known  to  Im;  inimical  to  the  life  of  parasitical  animals.     The  sequel  is 
giv(fn  in  l)r.  Mackenzie's  work.     Several  weeks  afterwards,  extraction 
was  attenipt(j<l  by  iJr.  Kobei'tson,  of  Edinburgh.  The  child  stru^led 
so  much  that  the  cornea  was  opened,  the  lens  was  forced  out,  and  the 
liv'latid  riij»tured.     After  a  long  interval  she  was  induced  to  open 
the  ♦•>'(•,  and  tin;  cysticcnMis  was  brought  away  in  slireds.     A  portion 
of  tlic  iris  reniainiMl  in  the  wound,  Init  nothing  would  induce  her  to 
allow  l)r.  Kohd-tsou  to  attemjit  to  return  it.     The  eye  healed,  and 
the  eoniea  remained  clear,  except  at  the  cicatrix  :  there  it  was  only 
s<»nii-transi)arent.     The  pujal  was  elliptical  in  consequence  of  ocUie- 
sion  of  the  iris  to  the  cicatrix,  and  wiis  occu[)ied  by  opaque  capsule. 
The  power  of  recognising  tlm  presence  of  light  remained. 

./;///  f'ntozooH  within  tlir  vijc  ihni  vnn  hv  nadihj  (jot  at  hUohUI  be  ejc 
ttutrfnl  OH  tlir  nu'litst  nrof/ititioH  of  it>i  cxintcHct*.  The  smaller  it  is 
the  easier  can  it  be  nnnoved.     The  cornea  should  be  opened  to  an 
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aqueous  himioiir,  and  uitreBtminod  by  any  eact^nial  evBi.     The  bi 
of  tins  theory  would  seem  to  bo  ooiifiniipd  l>y  thf*  jrresencH?  of  infl 
rnatiun  iu  the  niaiVmty  of  tlie  other  ea^es  prior  to  the  full  devfl  "-^ 
oi"  tlie  insect  ;  and  it  might  liave  exi^ttnl  in  eafb  ini^tarire  for 
Ifuit  we  have  to  the  eoiiti'iiry. 

A/tcr  (I  ct/Jiftci'trm  cellitlmtv  haa  xj/oilrti  the  vf/e^   the   tnlnrhirf  (trtr 
from  if  i^  not  vevtainhf  oiTt\  not  even  tlioiigh  its  extraction   1ms  b' 
af'tMjniplisIied,  its  tlie  riiorbid  netion  exeited  by  its  presence  niiiy  w 
tiuue.     Mr.  Cant«»ii  watched  one  for  seveml  months  pre\iotis  to  h 
removal ;  the  symptoms  were  gradual  diminution   of  A^i^ion,  ci*n--- 
quent  upon  an  iiu'reusing  nfbuhnis  8tate  of  the  cornea,  with 
inflammation  of  tlie  conjunctiva  and  the  sclen^tica.     By  dogrefflHi 
oeiitnil  ]iiiit  of  the  eomoa  became  more  opaque  than  the  c?i^(»alufe^ 
em^.     Almost  constant  dai-ting^  pain  in  and  around  the  eye  wa5  un- 
relieved by  the  various  modes  of  treatment  that  were  resorted  to.    Al' 
opening  was  made  by  ilr.  Guthrie,  tknjugh  the  most  prominent 
of  the  eonum,  and  a  cystif-ercuB  in  a   perfeet  state  escaped- 
ensued.     The  ciromnstanees  of  the  case,  si^c  or  seven  months  tAmi 
ajipearing  to  require  a  similar  proeetiiu^,  the  oomea  was  a^ain  o{*enrf.j 
and  what  was  sn^'p^J^cd  to  be  a  cysticerexis  removed,  but   this  mi 
likely  was  the  cTystalliue  lens,  a  eloi^o  examination  of  the  boy 
having  been  made.     Three  yeai-s  afterw^artls  there  w^as  eonstunt  jmfli 
abfiut  the  eye,  and  sueli  synqitruns  as  indueed  Mr.  (Tutlirie  to  siisjHd 
the  presence  of  an<»t her  evBtiee reus.     The  enrnea  was  again   dividctl, 
and  vitreous  humour  alone  escaped.      The  operation  removed  thi? 
pftin. 

The  following  case,  nan*ated  by  Dr.  Mende,  is  eopie<l  into  th# 
Mvdival  TinifR  and  GnzcHe  for  Mar<*h  2'ircb  IHtJl,  fh>ni  CTraefe*^ 
"  Archiv  fiir  Ophthalmologie,"  vol.  \ii.  p.  122.  It  is  here  given  in 
abstract, 

Tlie  wife  of  a  shoemaker,  twenty-five  years  of  age,  fif  healthv  ap- 
])eanince,  and  far  gone  with  her  first  chihi  npplied  to  the  author  oi 
a(*eount  of  an  ol)Scurity  fif  vision.  A  eybtir-ercusVas  iiereeive<l  with 
the  utmost  distinctness  in  tlie  anterior  chamber  of  the  right  eye*. 
The  vesciele  w^as  so  trnnsparcnt  tliat  the  browiiish  iris  eould  bo  seen 
tlir<nigh  it,  It  was  niotionk^ss,  and  movements  were  not  inrhicixl 
when  the  patient  movi^d  lu*r  head,  or  when  a  str<mg  light  wa« 
directed  upon  the  eye.  It  was  very  interesting  to  observe  through  a 
lens  how^  it  tlirust  its  head  here  and  there,  jiLst  as  a  leeeli,  befoi^  it 
fixed  on  a  spot  to  oommenee  sucking  from.  When  it  attached  to  th© 
anterior  surface  of  the  iris,  a  quivering  movement,  like  that  s«H»n  in  a 
sucking  hn^eli,  was  imparted  to  the  tnlie-like  process  of  I  he  body 
while  the  bladder  remained  niotionlefis.     The  woman  was  eon  fined  on 
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parasite  beoomes  more  exposed,  and  all  that  may  remain  in  xk 
Bheath  are  opaque  shreds.  The  several  parts  of  the  little  intrudes: 
including  the  hooklets,  have  been  at  times  clearly  made  out. 

The  membranous  envelope  is  seldom  absent.  It  is  said  to  h*^ 
been  wanting  when  the  eysticercus  was  mo^dng  about  in  the  vitreoo? 
humour. 

The  characteristic  mark  of  a  eysticercus  behind  the  retina  is  tlw* 
sharp  outline  of  the  vesicle,  many  times  larger  than  the  optic  dise. 
The  contiguous  choroid  is  greyish  or  yellowish. 

Liebreich,  in  his  "  Atlas  der  Ophthalmoscopic,"  figures  two  cysd- 
cerci.  The  first  was  primarily  develojied  behind  the  retina,  which  it 
perforate<l,  and  entered  the  ^-itreous  himiour,  where  its  movementaw 
including  the  undulations  of  the  vesicle,  could  be  seen.  A  minute 
ar^!Ount  is  given  of  its  head  and  hooks.  Its  transparency  allowed  a 
distincft  view  of  the  parts  in  the  eye  before  and  behind  it.  The  neck 
and  its  attachment  to  the  vesicle  were  more  opaque  and  dotted  with 
white  jK)int8,  **  calcareous  deposits."  He  says,  in  alluding  to  this 
illustration  :  "  The  small  grey  and  circular  spots  which  surround  in 
part  the  vesicle  are  partial  opacities  of  the  Wtreous  body  ;  they  are 
jjathognomonic  of  the  presence  of  the  eysticercus,  and  are  produced 
by  the  sufrtion  which  constitutes  the  mode  of  nutrition  of  the 
animals." 

The  second  figure  shows  a  eysticercus  behind  the  retina,  which  is 
raisfjd  in  a  kind  of  pouch  in  fipont,  containing  retinal  vessels  ramifying 
on  it.  The  head  and  the  neck  are  embedded  in  the  vesicle.  So 
long  as  a  eysticercus  is  behind  the  retina  it  cannot  be  accurately 
diagnosed,  but  merely  guessed  at,  as  no  part  could  be  clearly 
recognised. 

lie  besid<.»s  alludes  to  a  eysticercus  which  he  removed  from  the 
vitreous  humoiir  with  success,  and  describes  the  operation  by  saying 
that  he  thrust  through  the  sclerotica  a  pair  of  capsule  foreex>Sy  and 
watcthed  the  movements  of  the  parasite  by  means  of  an  ophthalmo- 
W'ojK*  fix(?<l  to  his  head,  and  which  illuminated  the  eye.  No  mention 
is  made  of  the  kind  oi'  vision  the  patient  retained.  I  suppose  it  must 
Ik;  nsHunied  that  the  sclerotica  was  incised  before  the  forceps  were 
introduc^ed.  A\'ecker,  in  commenting  on  the  cases  which  are  de- 
lineatecl,  n^marka,  that  it  is  very  rare  to  see  the  eysticercus  so 
distinctly;  that  generally  the  \'itreouH  humour  is  full  of  opacities^ 
whi(;h  become?  thicker  and  thicrker,  and  in  the  course  of  one  or  two 
years  irido-chciroiditis  H(»ts  in  and  spoils  the  eve,  which  ultimately 
shrinks.  In  some  (;a»cs,  then,  it  remained  behind  the  retina,  but 
attiwOied  to  it,  the  choroid  being  little  affected ;  in  others,  while  in 
this  position,   it  became  encysted.     In  some,  again,  the  head  pene- 
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«%  ir>  phTsir<al  characters  by  whicli  it  can  be  diagnosed  firom  any 
<jtii*:T  ^:r<if:  tumour. 

7/'^  j/r^-r^Nfire  ttfatment  of  the  cysticercus  is  to  avoid  drinking 
waJ-irr  which  contains  the  eggs  of  the  pork  tapeworm.  • 

H»j^aii'fM. — 8ome  confusion  prevails  among  surgical  writers,  both 
at  h'^/me  and  abrriad,  as  to  the  nature  of  these  larval  forms  of  cystic 
HuVmoi,  Hytlatids,  acephalocysts,  and  echinococci  are  described  tf 
di«ftin</t  jjiiw.ies  of  entozoa,  and  the  separate  accounts  given  of  them 
are  ina^xrurate.  It  is  necessary  to  be  correct,  for  the  better  under- 
standing of  the  subject. 

Acephalocyst  and  echinococci  are  hydatids,  and  therefore  animal 
fjaraateB  in  the  form  of  cysts.  Both  are  of  the  same  species; 
br/th  t^^me  from  one  of  the  tai)eworms  that  infect  the  dog.  The 
latter  constitute  a  more  advanced  state  of  the  parasite,  arising  from 
the  development  of  ecliinococcus  heads,  in  daughter  cysts,  and  grand- 
daughter vesicles. 

The  medical  student  need  not  trouble  himself,  so  far  as  the  mere 
surgery  of  the  matter  is  concerned,  beyond  knowng  that  acephalo- 
cysts and  echinococci  inhabit  the  same  situations,  give  rise  to  the 
same  s}Tnj»toms,  and  require  the  same  treatment. 

Sir  William  La^^Tcnce  was  the  first  to  discover  and  describe  an 
orbital  hy<latid.  He  met  ^^-ith  an  instance  in  a  man  forty-two  years 
old.  The  eyeball  was  protruded,  and  the  discovery  of  a  small,  firm 
protul>erance  imder  the  superciliary  ridge,  which  seemed  to  be  part  of 
a  deeply-situated  swelling,  induced  him  to  recommend  ocular  extir* 
I»ation  as  the  only  chance  of  relief.  This  was  refused ;  the  disease 
increased,  the  eyeball  was  turned  comi)letely  out  of  the  orbit,  and 
sight  was  destroyed.  A  puncture  was  made  in  the  protuberance,  clear 
fluid  escaped;  two  days  after,  a  soft  opaque  white  substance,  which 
protruded,  was  extracted,  and  proved  to  be  an  hydatid ;  others  were 
disohargfKl,  and  ultimately,  by  enlarging  the  aperture  and  injecting 
water  into  the  sac,  lialf  a  teacupful  was  removed.  The  cyst  sup- 
purated. The  opening  closed  in  a  month,  the  eye  returned  to  its 
natimil  ])osition,  and  all  uneasiness  ceased.  A  little  motion  of  the 
iris,  and  slight  perooption  of  light,  returned.  The  particulars  of  the 
case  are  in  th(»  *^  ifeditfo-C  liinu-gioal  Transactions,"  vol.  xvii. 

Allot licr  example  was  met  ^\^th  by  Mr.  Bowman.  A  man  was 
admitted  under  Mr.  B()^\'nuln's  care  at  the  Royal  Jjondon  Ophthalmic 
Hosjiital  with  a  tumour  in  the  left  orbit,  wliich  had  produced  con- 
siderable protnision  of  ilie  eyeball,  and  disorganization.  At  one  spot 
there  was  an  obscure  sense  of  fluctuation.  It  was  supposed  that  soft 
cauet^r  was  present.  Th(»  disease  began  three  years  before.  It  had 
caused    for    a    long    iinn*    frontal    headaches.      The    tumour    was 
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Other  cases  could  be  quoted  were  it  necessary. 
Th^  ill  fffecU  of  thene  paraniivH  anne  moHiUj  in  consequence  of  the 
prej^nre  thnt  tltey  exert  on  the  eyehall  and  its  appendages.  When  they 
are-  situate*!  in  the  subcutaneous  cellular  tissue  of  other  parts  of  the 
Wly,  they  scarcely  produce  serious  consequences,  and  they  are  for 
the  jiKjst  jiart  discharged  after  a  slow  and  painless  suppurative  stage. 
In  the  bony  box  of  the  orbit,  their  very  growth  is  injurious,  and 
natural  expulsion  by  suppuration  would  perhaps  always  be  destra6- 
tire  to  the  eye.  In  the  records  of  the  cases  that  I  have  examined, 
there  are  but  few  instances  in  which  the  hydatid  has  interfered  with 
the  movements  of  the  eyeball. 

Tnafment, — The  presence  of  an  hydatid  in  the  orbit  has  never 
been  fliagnosed  in  an  early  period  of  its  existence,  nor  in  any  case 
has  its  nature  been  suspected.  Some  other  kind  of  tumour  was 
always  supjx)sed  to  be  present.  Besides,  as  this  parasite  has  never 
been  recognised,  except  when  there  have  been  daughter-cysts  or 
eeliinococci,  what  can  be  more  probable  than  that,  in  the  first  stage 
of  development,  it  has  frequently  passed  unnoticed  as  such,  and 
supjiosed  to  be  an  ordinary  sero-cyst? 

In  everv'  case,  therefore,  in  which  serous  fluid  escapes,  or  limpid 
flui<l,  when  a  cystic  timiour  is  punctured,  the  presence  of  an  hydatid 
should  be  suspected,  and  exploration  made  for  daughter-cysts,  by 
freely  opening  tlie  outer  or  cellular  sheath.  "When  these  are  not 
found,  the  cysts  should  be  treated  according  to  the  prmoiples  laid 
down  in  the  chapter  on  tumoiu^,  for  dealing  with  simple  cysts, 
WTien  tliey  are  discovered,  warm  water  should  be  freely  injected,  so 
as  to  wash  them  out.  If  their  escape  cannot  be  accomplished  in  this 
way,  nor  readily  by  dissection,  suppuration  should  be  induced  by  the 
introiluction  of  a  piece  of  lint ;  but  this  should  be  done  with  circum- 
sj>eotion  and  care. 

The  advantage  of  such  practice  has  been  confirmed  in  treating 
hydatids  in  tlie  liver.  In  one  case,  recorded  in  Dr.  H.  Bonnet's 
*'  Principles  and  Pnictiee  of  Medicine,"  after  the  parent  cyst  had 
l>een  o]»one(l  with  some  difficulty,  and  using  the  scoop  at  the  end  of 
a  dirt'otor,  alx^nt  one  ounce  of  a  \'i8cid  substance  was  drawn  out, 
consisting  of  broken  liydatid  sacs  and  senmi.  The  sacs  varied  in 
sizt»  fn>ni  a  largo  grapo  to  a  ]^ea;  some  of  the  smaller  were  un- 
ruptunHl.  Tln»n^  was  no  retraction  of  the  timiour  from  the  parietes, 
no  bleiMling,  no  ]>unileiit  discharge.  The  o]>ening  was  dilated,  and 
k^i^t  i>i»«Mi  by  means  of  lint.  Fi*om  four  to  eight  oimces  of  bloody 
viscous  matttT,  ('iH>wdiHl  with  hydatid  cysts,  were  discharged  daily. 
lu'<Huorv  rusutHl. 

Atit^nipts  have  Invn  made  to  destroy  hydatids  in  other  parts  of  the 
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produc€8  pricking,  itelung  liout,  and  then  a  veeiele,  alter  wbicb  tM 
imterior  end  urotnirleB ;  but  ii  week  or  two  may  pa^  before  il 
appears.  ^ 

*VU  records  agree  in  assigning  to  this  parasite  an  aniiual  rwiwd 
renee,  annual  perioda  of  inurea&e  and  snhsidence,  and  a  fixed  Idlttm 
penod.  It  never  niakt^  itiieli*  inaniFest  before  the  second  seadon  m 
residence  in  the  plaee  whei*e  it  is  endemie.  It  h  only  when  it  fUm 
that  ^eat  mischief  happens  to  the  part  which  it  oociipies.  Hieu 
and  there  it  acts  as  a  foreign  body.  I 

T/fv  fiiariu  aboaf  the  octf/ar  ffj/j^'iu/a^CH. — It  has  been  detected  in  tlJ 
canmele.  I 

Many  examples  of  this  worm  about  the  eye  have  been  rollec'ted  \m 
M.  (juyon,  aud  given  in  '"  Les  ^Viinales  d'Uenlistique,"  tome  5m 
p.  241.  They  oceurred  in  South  America,  and  in  Africa-  It  m 
stated  that  there  the  tUaria  has  always  been  found  between  till 
sclerotica  and  tlie  conjimctiva,  tlu'ough  the  latter  of  which  its  moTH 
menta  rtan  be  seen.  It  may  dipappear,  and  re-appear  again  and  agailJ 
The  autlior  brought  liefore  the  Aeademy  a  veiy  luarvellous  oa^ie  of  t^ 
filaria?  existing  in  the  Fame  subject,  one  5n  the  right  eye,  and  the  othd 
in  the  left,  both  of  wliich  were  occasionally  ibund  in  the  earae  9ym 
The  transit  was  made  with  the  greatest  rsipitliiy  imderthe  skin  at  tm 
root  of  the  nose.  They  were  separate  when  the  extraction  of  odI 
was  effeeted ;  and  when  the  second  waj^  looked  for  in  the  other  ejJ 
it  was  found  to  have  sli]iped  into  the  eye  frt>m  which  the  first  had 
jubl  been  taken,  whenoe  it  was  removed  by  a  new  incision. 
_  The  rapid  movement  oi*  the  worm  has  been  verified  by  anaih^ 
observer,  wlio  records  two  cases,  in  each  of  wliich  it  tra\*ell€ 
round  and  round  the  cornea  beneath  the  conjunctiva,  and  eaii^ed  ui 
ineonvenienee  beyond  the  sensation  of  somethiug  moving  about  tl 
eye,  and  a  little  itching.  Both  were  extmeted  through  the  ix)ii 
junetiva,  which  was  snipped.  Neither  worm  was  more  than  tv 
inches  long. 

In  one  of  the  cases  the  %\  onn  was  l^^xlged  in  the  orbit ;  it  was 
only  occasionally  between  the  ooniiuictiva  and  tlie  sclerotica^ 

One  worm,  the  largest,  it  is  said,  ever  extracted,  measured  fif 
centimetres.     It  would  be  useless  to  quote  nuire  cases. 

//  woifid  Hiviii  that  the  bent  mt'thod  of  rrmonnfj  th'  tcorm^  when  it  eo 
be  got  at,  as  under  the  conjimctiva,  is  to  attack  it  by  meiaion.      Tl 
wonn  is  vej-y  apt  to  jump  away  when  it  is  touched,  therefore  the  plan" 
of  proceeding  is  to  raise  the  conjujM'tiva  with  a  pair  of  f(*rccps  and  to 
snip  it  through,  or  to  sTiip  out  a  piece,  then  mth  the  same  forceps  to 
keep  the  aperture  open,  and  with  another  pair  to  mtdte  the  extraction. 

Shoidd  the  filaria  protrude  Its  head  wliile  the  body  is  hidden  ia 
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of  it  was  in  motion,  It8  length  was  estimated  at  seven  millimftrM; 
itfi  tliickn€\ss  less  than  that  of  a  fine  hair.  Nuthing  is  eaid  aW 
any  treatment. 

DraettHvtiiifn  IfOa  ia  a  distinct,  wonu  frtmi  tlie  Filaria  omili^  aixHinliTit 
to  l)r,  Cohliold  and  Bieninpp.  It  is  identical  mth  that  il<*jirnlMtJ 
by  lfuy(»t,  as  dwelling  beneath  the  oonjimetiva  of  negroes  at  CVmpj^ 
and  in  the  Gahunn  district  generally. 

It  is,  aeeording  to  I>r.  (/'ohlxiki  rather  more  than  an  inch  in  length. 
It  18  said  hy  the  native*^  that,  alter  a  jieriiKl  of  several  years,  the  worm 
quits  the  eye,  and  thus  the  disease  becomes  naturally  eured.  It 
enjoys  a  wide  geographical  distrilMition,  as  it  has  been  obsen*ed  by 
Clot-Bey  in  a  negress  who  had  oonie  from  the  town  of  Mnupoi, 
sitnatcd  on  the  banks  of  the  river  ilagthileua  ;  by  Figaiid,  who  saw 
one  in  the  eye  of  a  negress  in  Bnusil ;  by  Blot,  at  Martinique^  who 
Baw  two  in  a  negress  originidly  from  (riiinea;  by  Beyon,  who  mH 
with  one  in  a  Httle  negro  ghl  who  had  come  from  G^uarhiloupe ;  br 
Mongiiij  who  Ibiind  one  in  a  negreiis  who  had  been  living  on  th* 
ishiiid  of  Sim  iKaningo ;  and  by  Lest rille,  who  removecl  one  from 
beneath  the  conjunctiva  of  a  negro  who  eame  ii*ora  Ualioon. 

I>ui'aine*s  treatise  contains  all  the  above-mentioned  eases  more  or 
\^m  fiilly  rejini-ted,  togctlier  A^ith  Hcvernl  imiiortant  extracts  fixytn  the 
wTitings  of  tlie  eminent  sm-geon,  Guyot,  who  made  several  ventages  to 
the  coast  of  Angola,  and  paid  special  attention  to  the  eye-diseasei 
produced  by  the  parasite, 

Dktomu^  or  Jftik(\ — Tliis  has  been  discovered  in  the  opaque  lens. 
In  speaking  of  the  animalcule,  I  prefer  following  I>r.  CobbolJ,  who, 
under  the  title  rif  **  Distonia  r^phthfilnioliiiiin,**  <X)mbines  the  two 
so-called  species  of  human-eye  trennitodee.  lie  says,  withouti 
however,  for  a  moment  supposing  that  we  have  either  in  the  IMft* 
toma  ojthihalmobiurn  of  IHesing,  or  in  the  Monostoma  lentis  of 
Nordmami,  a  gemiiTie  sexual  inunature  fluke»  he  tluiiks  it  highly 
pr<^able  that  both  forms  may  be  the  young  of  aiie  distonia,  and  quite 
possible  that  they  may  both  of  them  be  referable  to  the  species 
**  Dislfmia  hmceolatmn/' 

He  adds  that,  in  the  case  of  the  so-called  Distt^ma  ophthalmobium, 
Oe»cheidt  found  foiu-  specimens  in  the  eye  of  a  chihl  five  months  old, 
born  with  lenticular  cattu*act.  No  one  of  the  exuniplcs  exceeded  half 
a  line  in  length.  They  were  between  the  lens  and  capsule.  He 
beheves  tliat  Vf>n  NonlrnainVs  Monostoma  lentis  is  identical  with  this 
worm.  A  gr*«at  deal  nf  ditliculty  sun^ounds  the  investigation  of  these 
intenud  parasites  of  man.  My  object  is  merely  tu  draw  attention  to 
the  ffict  thnt,  lu^  in  this  rase,  a  particular  part  of  the  eye  may  be 
iniiwleij  by  them.     Whether  there  is  always  cataract  whun  they  are 
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preaeut,  I  oaimot  learn,  but  I  suepect  that  there  is  degeneration  of 
the  lens. 

Tn'r/ihtft  kpimlm^  the  spiral  tlireadwonn.  The  Trichina  epidemics, 
lately  in  Germany,  have  attracied  much  attention  to  this  worm.  It  is 
a  minute  niierosoopic  parasitei  wliii4i,  for  a  term  of  its  existence,  lives 
in  miiscidtLi-  tissue.  As  yet,  no  CAses  of  it  in  the  living  human  sub- 
jed:  have  been  obsen  ed  in  Euglanil,  although  it  has  been  detected  in 
post-mortem  examinations  about  thirty  times.  It  is  mentioned  here, 
merely  because  the  ocidar  musclejs,  along  with  most  of  the  other 
museles  of  the  body,  have  been  iufeoted  by  it. 

^  The  Sfeftiozooii  foHicHhrmn  of  Mr.  Erasmus  Wilson  is  sometimes 
found  about  the  eyelids.  It  is  an  animalcule  that  forms  in  the  oil- 
tub£'s  in  any  part  of  the  body  whenever  there  exists  any  disposition 
to  the  unnatural  accumulation  of  tlieir  contents.  It  is  very  minute, 
being  the  forty-fifth  of  an  inch  in  length.  In  form  and  shape,  in  the 
pertetit  state,  it  is  like  a  caterpillar,  having  a  distinct  head  with  feelers, 
a  chest  with  four  pairs  of  legs,  and  a  long  tail.    In  Mr.  Wilson's  work 

f  OB  "  Healthy  Skin^"  all  relating  to  the  history  of  this  little  insect 
IB  narrated.  It  appeal^  that  Dr.  Simon  discovered  it ;  but  his 
descriptions  and  figures  were  imperfect ;  several  points  of  entomolo- 

li  gical  importance  were  overlooked,  and  Mr.  Wilson  has  completed  our 
knowledge  of  the  subject,  and  changed  the  name  of  the  insect  to  that 
it  now  bears. 

Kntozoa  would  seem  to  be  more  common  in  the  eyes  of  the  lower 
animals  than  of  man.  The  filaria  is  often  met  with  in  the  horse  in 
India.  They  have  been  found  iii  homed  cattle,  pigs,  sheep,  birds, 
frogs,  lizards^  and  fishes.  In  the  last,  they  have  been  discovered  in 
the  vitreous  hunioui",  in  the  crystalline  lens,  between  the  lens  and  its 
capsule,  between  the  laminae  of  the  cornea,  in  the  iris,  in  the  retina, 
and  in  the  aqueous  humour.  In  tlie  crystalline  lenses  of  some  fishes, 
they  are  so  numerous  as  to  produce  opacity,  and  to  impair  sight. 


rilAI*THK    Vl. 

B18EASES    OF  THE   ORBIT— 1:N.TI^RIES   OF  TllE  ORBIT    WITHOCT 

AKB  ^aTHIN. 


ORBITAL      C'KI-T.rj.TTlS  FElUORinXls  —  (ONTUHIONS      AXO       rONTt^ 

W<»rM)S    ON    TTIE    OHinTVL     FJKiE— FKAtTUHES    OF    THK     Ottfl 
INt'lSED     WOtTNDS     OF      IIU:     OKIUl — GUX-^HOT    WOUNJiS     OP 

ORHTT FOHKinN      liODlFS      WITHIX      THK     ORBIT DISLOfrATH 

OF     THK      KYKUALI.      IX      ('ONM:(TIt)X     WITH     ORRlTAh       INJURT 
tARIKS     OF       11  IF     OltniT^SKCOXIURY      NErltOSlS,      OR      CHROKll 
FHOTRUSION    OF    TUF    K  YE  HALF — FNLARffEMENT    OF    THE    THl'ROlD 
HFAXD,     AND     INCREASED     AtTlON     OF     THE     HEART,    OR     OKAVf/^ 

DISEASE RMFFMATIC     INFLAMMATION     OF    THE    (Ml  FAR     TUXH  — 

ADHESION     OF     THE     OCFr.AR      IT' NIC,    \VT  I H     SFROl'S     KFFUSlOX— 
EFFUSKJN     OF     RLOOD    IN    THE    OUiHTAL     TISSFES — INTR  A-ORBlTAl 

ABSCT*HS HYPERTROPHY     OF     THE     ORBITAL     (ELMTLAR     Tlssri? — 

H\TEROSTOSIS     OF     THE      ORJHTAL      RONES HILATATIOX      OF      THK 

(JRHIT     FROM     FRESSlfRE     WITHIN,     TO<lE1  HER     WITH     AHSORPTION 

(IF    A    FORTION    OF    THE    WALLS CTYSIS     ON     THE     ORIHTAI,     WAl.i> 

FMFIIYSEMA    AJtOlT   THE    ORRIT. 


ORRITAL    rELLLIJTIS. 


The  anatoniifftl  re!utioTi»  of  tlK>  orl)it  sIkiuIJ  lie  renn'nil>ei\>d,  ibr  tbe 
Letter  imdui*staiidiiig  of  tlie  eif^^i'ts  of  iniljurmiation  on  the  jiarts  it 
tjiit^irides,  as  well  as  the  g«iienil  B^TDjitoitis  of  the  (lisease*  Every 
portiOR  of  the  orhit  is  uiv«?sted  hy  porioHteiiJii^  whieli  glasses  thrtnighj 
the  iiiimeroiig  foramina  of  tlie  eraniuiD,  nnd  heoomes  rniitiuuo 
with  the  dimi  mater.  The  layer  of  dura  nmter  whieli  suiTouiitls  th< 
optie  Derve  divided  into  two  lamina?  on  enterinf2:  f^ic*  orhit,  the  oHtei 
of  which  is  cuntinuoua  with  the  orlata]  porioMeuni ;  the  inner  forms 
dense  whitish  sheath  for  tlio  nerve  tihres,  and  awompanios  theiu  t 
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protruaion  of  the  swelling  in  one  direction,  the  course  of  tin 
abseess^  art*  n\l  pLysical  syinpfcoma  arising^  out  r>f  the  (M)iiiitruction  d 
the  orbit, 

T/if*  Ht^retmm  from  //w*  mtrfnce  of  the  n/r  rartf.  When  the  dine^  1 
arises  from  a  woimrl  iraplieatiug  th«?  oonjiiiiftiva,  there  is  geneniUri 
free  inirukiut  dific  harge.  Tf\lieu  it  eome»  from  a  hhiw  on  the  orliit, 
there  may  lie  scmreely  any  How, 

Cmtsen^' — I  seaiTelj  know  of  any  except  those  of  a  travunatie  origiiL 
I  have  seen  it  produced  l>y  the  follomng  oj)enitif)ns : — ^That  for  the 
extradition  of  eataraet,  and  that  for  the  solution  T\^th  the  needle  ;  that 
for  B(|!iint,  in  one  ease  the  eyelmll  BUppimited;  that  for  exjdoring  thr* 
hicr>Tnal  duct,  the  eyeball  suppunitiog  ;  tho6*e  for  the  reuioval  of 
orbital  timiours.  In  one  instance,  a  small  exostosis  was  viok*ntIy 
removed  liy  chiftel  anfl  mallet.  I  saw  the  patient  ten  days  mftcc^ 
when  the  brown  antl  blackened  tunics  of  the  c^illapf^d  eyeball  re^t^ 
on  a  pednnele  of  tliii-kened  i»rotruded  orbital  tiasueB,  an  inch  anei  a 
half  IbrwardK,  There  was  Bcarcely  any  secretion  from  the  surface  of 
this  strange-looking  mass,  the  sides  of  which  Avere  i^ovei^d  apparentlj 
by  granidar  conjunctiva,  riddhxl  with  small  sloughod-formed  siiiertunBa 
I  stiH]ieetcd  that  tliere  was  malignant  disea^^e,  and  so  did  seveid 
surgeons  wluj  were  i>reseut.  It  K\as  only  when  I  had  watched  tile 
gradual  dpcrea^c  of  the  tumour,  and  verified  the  lad*8  statement  about 
the  o|>eration,  that  I  was  Batisficd  as  to  the  nature  of  the  tlisease.  It 
was  two  months  before  the  mass  receded  T^itliin  the  oi'bit.  Pene- 
trating orbital  wounds  also  cause  it. 

(Cellulitis  is  b(*t?ides  induced  liy  blows  about  the  orbital  eircumfer- 
ence,  without  and  within,  and  woimds  of  all  kinds. 

If  orbital  ctdhditis  shoiJd  ever  come  on  from  causes  other  than 
traumatic,  tlie  ocetirrence  must  he  rare.  Its  existence  as  an  idiopathic 
disease  must  not,  however,  be  denied,  as  cellulitis  does  occur  in  a 
limb,  without  its  being  possible  to  trace  a  local  cause.  Such  a  ease  is 
now  in  one  of  my  wartls  at  St.  Mary's  Hospital,  and  a  niore  definite 
one  was  never  stH.^u.  All  tli©  stages,  to  the  last  of  tegumentai'j 
sloughing,  were  passefi  tlirough  in  ninety-six  hours. 

It  is  certain  that  cellular  eryt^ipelas  is  often  confounded  with 
abscesses  oeciuring  in  scrofulous  subjects,  and  in  those  who  are 
debilitated  from  disease;  also  \iith  cutaneous  erysipelas.  Of  coursej 
whenever  there  is  suiyinu-ation  in  the  orbit,  some  inflamnmtion  of 
the  cellular  tissue  mtist  have  precedefl;  but  the  acute  form,  with 
its  peculiar  svnnptoms  that  I  have  been  describing,  is  a  distinct 
•  affect  ion  ♦ 

Trt'fifmt'Hi  of  a  irell-marked  m^r'.— This  must  be  imdeiiaken  always 
with  the  cunvictiou  ihsit  the  disease  is  of  a  dfjiressing  natiu^,  and 
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iiat  whatever  tends  in  a  general  sense  to  reduce  vital  force  is  hurt- 
fill.  The  excitement  of  the  (droulation,  the  restlessness,  and  the 
Severishness  of  the  early  stage  must  not  mislead.  Depression  is  sure 
io  pome.  Suppuration  and  gangrene  are  likely.  The  asthenic  type 
)f  fever  generally  follows,  and  is  most  marked  in  this  variety  of 
snysipelas.    Beooveiy  is,  therefore,  always  slow. 

In  all  eases,  the  patient  should  be  put 'to  bed  with  his  head  and 
ihoulders  raised. 

.  The  room  should  be  well  ventilated,* and  not  made  artificially  hot 
above  sixty  degrees  of  Fahrenheit. 

In  the  advantage  of  giving  a  mild  laxative  at  first,  and  once  only, 
if  there  be  no  contra-indication,  I  fully  believe. 

Local  blood-letting  is  serviceable.  It  should  be  done  effectually, 
onoe  for  all.  It  will  prevent  depression  if  it  stops  the  disease,  and 
blood  lost  in  this  way  can  never  have  the  lowering  effects  that  might 
follow  general  bleeding.  When  leeches  are  used,  their  niunber 
should  be  according  to  the  age  of  the  patient,  one  or  two  for  a  child  ; 
flixy  eight,  or  more  for  an  adult.  After  the  leeches  fall  off,  a  hot  lin- 
seed poultice  should  be  applied  for  an  hour,  to  encourage  the  bleeding, 
when  such  further  effect  seems  desirable.  Cupping  is  more  mechani- 
oally  applicable  for  an  adult;  but  even  in  them,  I  think  that  leeching 
produces  the  better  effect.  The  natural  leech  is  better  than  the 
artificial.     It  inflicts  less  violence. 

Scarification  of  the  chemosed  conjunctiva  may  be  requisite.  The 
palpebral  skin  also  may  need  incisions. 

Cold  IS  another  valuable  agent,  \^dthout  the  bleeding,  or  after  it, 
according  to  circumstances.  It  influences  local  nutrition  by  lessen- 
ing the  temperature  of  the  inflamed  tissue,  causes  contractions  of  the 
vessels,  decreases  the  amoimt  of  blood  supplied  to  the  inflamed 
part,  and  very  materially  lessens  its  sensibility  as  well  as  its  ex- 
alted functional  power.  Its  continuance  should  very  much  depend 
on  the  sensations  of  the  patient.  If  it  give  pain  and  uneasiness 
rather  than  comfort,  it  can  no  longer  be  beneficial.  Short  of  this,  it 
will  never  be  injurious  while  the  surface  of  the  affected  part  is  hotter 
than  the  physiological  temperature,  no  matter  what  may  be  the 
duration  of  its  application. 

When  I  desire  to  get  only  the  least  degree  of  cold,  I  use  thin  rag 
laid  over  the  part  and  wetted  sufficiently  often  to  prevent  it  from 
getting  dry;  or  I  irrigate.  'WTien  more  cold  is  wanted,  I  employ  iced 
water  with  the  rag,  or  water  with  sp.  etheris,  and  sp.  vin.  rect., 
or  ice  in  a  bag.  Circimistances  sometimes  determine  the  choice  of 
the  one  over  the  other.  It  is  only  when  the  skin  is  actually  frozen, 
or  nearly  so,  that  injurious  reaction  is  likely  to  be  set  up ;  and  such  a 
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degree  of  cold  i&  never  accidentally  developed,  and  would  require 
its  creation  other  means. 

Opiiuii  in  its  various  prppanitions  is  a  valuable  resoiuee  later 
the  attack,  not  only  in  suljdiLiiig"  pain,  bnt  tliroagh  such  influri 
removdng  one  of  the  causes  of  inii»aiiTnent  of  eirculation  and  nutritii 
As  reganlw  its  iiitcnial  ailnynistralioii,  it  is  only  neet*8gar\' t>o  Mmm 
student  uot  to  give  it  so  as  to  (*aiisc  dt^pression,  Lut  merely  to 
and  soothe,  to  avoid  its  Tvoi-st  ill  effects,  and  to  remenilK?r  that 
perBOBs  Lear  it  hadly,  and  are  apt  to  vomit.  Many  of  its  difiadvu^^ 
tages,  es|>eeially  thoi^e  arising  from  disturbance  to  digest i<m»  may  bt 
overeome  by  giving  it  in  the  rectum^  where  a  larger  dose  IB  ntof!^ 
sary.  This  loeid  ai>pli<'ation  of  it  I  eni]iluy  more  and  inoi*e.  IV 
quitk  at*tion,  tlie  liypodeniiic  method  is  the  best.  The  skin  on  thfi 
temple,  or  elsewhere,  is  pinched  up,  the  point  of  the  screw  ayriogw 
introduced,  the  skin  released,  and  the  piston  turned  till  the  desii^ 
quantity  is  tin-own  into  the  areolar  tissue.  The  process  is  a) 
y>ainlcss,  when  it  is  done  neatly.  From  the  quarter  of  a  grain 
nioqitiia  to  tlie  half  may  be  so  used.  The  action  may  lie  iiianife 
in  half  a  minute.  There  is  genendly  more  primiuy  excitement 
the  dose  be  large  than  when  the  drug  is  given  internally.  If  natif 
and  vomiting  oeciu*,  they  soon  pass  away.  No  ill  conies  fri>m  t 
extravasatiiin  of  the  flviid  into  the  ai'eoldr  tissue.  In  a  very  f lew  e 
burning  sensation  over  the  skin,  acrid  taste,  redness  of  the 
tinnitus  aiirium,  rapid  action  of  the  heart,  and  even  convulsions  ha^ 
rapidly  come  on.  These  symptoms  are  attrihiitcd  to  the  injecti« 
having  entered  a  vein,  and  passed  quickly  to  the  heart.  I  know 
an  instance  in  which  death  ensued.  The  safeguard  is,  at  first,  to 
a  small  dose,  not  more  than  the  sixth  of  a  grtiin,  to  inject  ri 
8lowl3%  and  to  watch  the  effects  w^hUe  injecting,  A  patient  who 
very  intolerant  to  opium  should  not  Iw  treated  by  this  method. 

Suiface  api>li cations  of  tlie  opium,  altlmugli  not  very  potent, 
worth  sometliing ;  a  str«>ng  solution  of  the  watery  extrati  is  the  hee/C 
Ojiium  ma}^  also  be  used  in  ointment. 

ChloroiVirm  an<l  bclladouna  m  hniments,  according  to  the  British 
Pharmac4jpcEial  pi-eparations,  are  usefid  as  adjuvants  in   removinj 
pain. 

Counter-irritation,  as  blisters  and  setons  in  the  vicinity  of  the  eyi 
ape  wors<^  than  useless,     I  am  sure  that  they  do  harm  by  inereasiBj 
the  excitement  of  the  i»aii.     I  cannot  midei^tand  how  a  sm-geon 
ever  apjily  such  measures  to  a  paH  which  is  acutely  intlamed,     Ii 
their  etfet't  at  a  distance  I  have  no  faith. 

Tlie  diet  shnuld  be  light  and  easy  of  iligestion.     If  the  appetite 
bad,  milk  should  be  the  i?hief  alinient. 
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Many  ooaes  of  orbital  cellulitis  I  have  stamped  out  by  such 
remedies  as  I  recommend.  When  a  cure  has  not  been  effected  by 
resolution,  no  doubt  the  after-stages  have  been  less  severe,  and  the 
convalescence  sooner  obtaine^l.  If"  the  disease  should  progress,  and 
pass  to  the  secondary  phenomena  of  inflammation,  or  the  tertiary,  more 
or  less  deatruction  of  parts  ensues ;  and  the  system  is  much  affected. 
The  areolar  tissue  sufFera  most.  Every  texture  in  the  orbit,  according 
to  its  physical  and  \ital  properties,  may  show  the  spoiling  effects  of  the 
inllammation.  The  eyeball  itaeli'  may  have  its  several  parts  dis- 
orgaiiize<i,  and  even  suppurate  and  collapse.  More  will  be  said  of 
this  in  connet?tion  with  cellulitis  following  certain  injuries.  Here  the 
surgeon's  duty  in  assisting  the  process  of  repair  is  more  marked.  He 
is  Uy  soothe  and  give  comfort^  and  help  to  remove  the  products  of 
the  disease  that  nature  cannot  sullieiently  throw  off,  and  assist  to  heal 
the  breaches  that  have  been  made,  while  he  supports  the  general 
strength.  Warm  appHcationB  are  now  wanted.  All  growth  needs 
warmth  and  moistui'e.  The  opiate  fomentations,  the  hot  flannels,  the 
bran  poiJtioeSj  ore  requisitions^  and  must  be  used  where  there  has  been 
suppuration,  ulceration,  or  mortification,  till  cicatrization  has  set  in. 

Constitutional  me-asures  must  be  adopted  according  to  the  state  of 
the  vaseidtM*  system,  and  the  digestion.  Shordd  the  heart's  action 
become  feeble,  I  prefer  to  give,  during  the  activity  of  the  disease, 
diffusible  stimulants,  rather  than  alcohol.  The  fever  is  apt  to  be 
increased,  and  the  little  appetite  spoiled  by  the  bad  alcohol  with 
which  patients  are  often  dosed.  Such  would  make  a  sound  man  ill. 
Tins  reniai'k  applies  to  the  usual  description  of  port  wine  and  sherry, 
leas,  however,  to  French  ^vines  and  Bhenish.  If  a  surgeon  shoidd 
make  a  mistake,  and  err  in  giving  a  stimulant,  he  does  the  greater 
harm  with  the  alcohol ;  and  the  worse  the  spirit,  the  greater  the  evil. 

The  occurrence  of  suppuration  shoidd  be  always  expected,  and  the 
presence  of  pus  sought  for  by  touch,  within  the  eyelids  and  without, 
near  to  the  orbital  margin.  With  the  least  suspicion  of  the  purulent 
fluid  as  indicated  by  rigors,  and  even  when  it  cannot  be  yet  detected 
by  touch,  suitable  exploring  incisions  shoidd  be  made.  Althougli  the 
pus  does  not  point,  as  in  an  ordinary  abscess,  fluctuation  in  some 
degree  can  generally  be  felt.  The  position  of  the  eyeball  may  help 
in  the  search.  When  the  centre  of  the  intensity  of  the  disease  is 
lateral,  there  will  be  ocidar  displacement  to  the  opposite  side  of  the 
orbit. 

Should  it  appear  that  pus  is  deposited  in  the  eyeball,  the  sooner 
it  is  evacuated  the  better  for  the  patient,  as  regards  relief  from 
pain,  and  the  shortening  of  his  illness.  The  suppuration,  as  far 
as  I  have  seen,  is  always  partial,  and  never  but  a  small  amount  of 

K 


?»V  f:ri':i.M   J.),;,:,..:^:^.;::^ 

yislul:i    ,ij   i|„    ....;  ,, 

<.,»2jiii»'Hi,  Mil,. I,  un.'.w    : 

Tlit'.V    lir:tl   »,iiK.K:x    ;.    ; 
Sli'-L    »>    "."..T.IT.r;!:'.  '1:-     \ 


--...»-    ,i^._    ;jj.  i^iij.      pjjj.   "with  tbepT2sc>| 

:■*   ; .-:  .^i.:  .i.  r..usr  in  iiTOTt-nted  Irom  lie  ii  I 

.-'.   -^..  :...:>    .-  ^■uaru'Hl  airaiiisi.  ehit-flTi-Tl 

'"     ":.—  ■«.    \i-.::   aj?.*yi<iMC:  i»onf!,  aiv^  not  m- 1 
•■■     "~-    - -     ^'-r-^  UTsiT.ioi.    vith    d*»Tiphiiif. 


-ii-  lurT  "iH  arr«idediri?ii 

i**  ■     i:r  I'  •^t^  I  lit . 

:::■  -    -•«..*  -.-smiH^  injurr.ani 

..  :;-   *  ^>  :\: '  •  >-sulTt*{I  ircsiL  h,  ir 
•:r-       Tiit>iH   f^«?s  are 


■ :  ^ 


r    n.f:«a2a2i£c5 -ir.    -'f 


'*'  :-T  s:'>    ;'    s:":r.:f.       lit*    i^e-zi"^ 
—  :.:-   ■•  ':•-  -i.  ?-.  "^f^Ts.  !.■:•£  rLf  5«s>? 

'  •  u:    -Z    *:.-      -  -    r»j-   zz^lz,  in  "rb* 


n  T^iJ 


1 


PERIORBITIS.  51 


It  iiiiist  be  pointed  out  that  the  periosteum  may  be  separated  with- 
out the  Ixmes  being  necxfiaed ;  bare  bone  is  not  necessarily  dead  bone. 

■^  Tho  bone  may  ulcerate,  and  undergo  other  changes  for  a  long  time, 
without  the  periosteum  bebig  detached. 

a  The  affeetion,  in  its  eesenoe  as  a  disease,  is  best  studied  in  a  more 
exposed  part  of  the  body,  especially  on  the  surface  of  one  of  the  long 

n  bones^  where  it  is  generally  called  periostitis.     About  the  orbit  symp- 

k  toms  are  added  to  it,  mostly  ocular,  solely  on  account  of  the  anatomi- 
cal relations  of  the  i-egion.  Prom  the  same  cause  certain  modifications 
may  exist.     Thus  it  may  partake  somewhat  of  the  symptoms   of 

I   orbital  cellulitis,     I  have  sought  in  vain,  in  the  early  stages  of  the 

!two  diseases,  for  physical  signs  of  distinction  between  them,  that 
oould  always  be  depended  on.  A  careful  analysis  of  cases  shows 
that  no  reliance  can  be  placed  on  the  line  of  direction  of  the  pro- 
truded eyebalL  In  either  it  may  be  directly  forward,  or  oblique. 
More  is  to  be  gathered  from  the  history  of  the  disease,  the  first  being 
nearly  always  constitutional,  the  second  traumatic.  It  may  be  fol- 
lowed by  the  oelliditis,  or  supervene  on  it.  It  is  not,  therefore, 
possible  always  in  a  given  case  to  say  what  was  the  starting-point 
of  the  disease,  what  the  eonsequence. 

In  ft  fijpkui  vme  i/^fHe  outtvard  symptotns  niay  he  expected, — An 
cedematous  swelling  of  the  eyelids,  occasionally  with  ptosis.  Slight 
protruiiiotis  of  the  eyeball,  directly  forwards,  or  with  displacement. 
If  it  be  tIiroT*Ti  out  of  axis,  there  will  be  double  vision.  At  first  there 
is  much  loorj^Tiiation.  At  a  later  period  usually  none.  This  must 
be  due  to  tlie  suspension  of  the  secreting  power  of  the  lacrymal  gland, 
and  not,  as  is  generally  supposed,  to  mere  pressure  on  its  ducts. 
Thei-e  is  seroiia  chemofiiB.  Constitutional  symptoms  are  always 
present ;  depression,  and  even  prostration,  prevail. 

The  subjective  siguB  are  also  plain.  Deep-seated  pain  in  the  orbit, 
and  sometimes  also  over  the  head,  aggravated  at  night,  ai*e  rarely 
absent.  Tenderness  under  touch,  or  actual  pain  when  the  orbital 
margin  is  pressed  on,  or  the  interior  of  the  orbit,  is  very  characteristic. 
This  tenderness  exists  so  long  as  the  severity  lasts,  and  distinguishes 
the  affection  from  supra-orbital  neuralgia,  in  which  there  is  some- 
times pain  under  pressure,  and  sometimes  not.  The  intolerance  to 
touch  may  be  participated  in  by  the  cheek,  forehead,  and  root  of  the 
nose.  The  movements  of  the  eyeball  are  painful.  I  have  known  the 
eyeball  itself  to  be  tender.  The  several  symptoms  are  rapidly 
developed. 

There  is  genei^ally  a  focus  of  diseased  actiony  or  intemityy  at  a  spot, 
most  commonly  at  the  inner  part  of  the  orbital  roof ;  and  sometimes 
a  circumscribed  swelling  may  be  felt. 
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Some  of  the  orhiM  mmchH,  or  afl^  mnf/  hp  ixtrfth/zed^  nnd  ei 
oplithalniic  diviBion  of  tht>  fiith  ner^^e  vntiy  lose  its  sentsation. 
of  course,  arises  from  pressure  on  the  nerves  at  their  entrance  to  ( 
orbit. 

There  m  more  or  kss  aeitlnimf^  in  theae  Mt/mpfomJi,  and  tlie  varia 
are  occasionally  so  grent,  tliat  eases  may  lie  claesed  as  aeute, 
acute,  and  cliromc.     In  the  first  two  the  eflect^  are  more  imiiRH: 
Some  of  the  orliJtal  tissues  may  slough.     An  ahseess  may  form, 
hral  symptoms  may  ensup,  and  death  oeenr.     In  the  latter  the  * 
follow  much  later;  hence  nodes,  chronic  abscesses,  exnsto4?is. 
death  at  a  remote  period  from  secondary  implication  of  the  TiraiTiJ 

The  desirnrfire  hrmiitafiouH  of  ihv  dmane  are,  damage  to  the  orl 
soft  tissues,  thickening  of  the  periosteum  and  the  hone,  slight 
manent  protrusions  of  the  eyeball*  permanent   partial  pamlyBia 
some  of  the  ocular  muscles,  exostosis,    curies,  death.     Sonie  of 
chronic  effects  may  linger  for  years. 

The  dheme  inafi  renn^  and  attEO^k  the  same  eye,  nr  its  felloi^r. 

Errrpfmis  are  to  he  met  in'th,  in  the  nature  of  the  symptoms, 
this  moment  I  have  under  my  care  a  male  adult,  in  whom  allj 
featiircR  of  an  aeute  attaek,  such  a.s  I  have  recounted,  including  1 
paralysis,  were  present,  exeept  those  of  pain  in  the  orbit,  pain  wl 
the  eyeball  wa^  moved,  and  pain  when  it  wa-s  pres^sed  backwa 
The  only  pain  that  ever  existed,  was  that  of  headache.      The 
was  a  puzzle  to  all  who  saw  it. 

Cfum'jf,—A  rhemnatic  derivation  is  well  understood.  The  oSb 
may  occtu'  %rith  general  rheiiuiaiism,  or  after  it ;  or  may  he  develo] 
in  a  person  of  a  slightly  rheumatii!  hal>it.  It  mav  ap]^iear  as  the  Sgi 
attack  of  that  disease ;  but,  I  suspect,  never  in  this  way,  excepliH 
persons  who  liave  been  recently  df^pr^^ssed  or  debilitated,  and  fhm 
exposed  to  tr;^^ug  atmospheric  iiitluence.  I  never  saw  a  mi>re  sev^ 
example  than  ooenrred  in  a  noble  lord,  natiu^olly  robust,  and  i^| 
strong,  but  who,  after  excessive  fatigue  in  tbf^  liunting-iield,  and  w^ 
yenmanry,  and  the  exhausting  infhieuee  nf  card-playing  till  very  Itdm 
hoim*  for  many  nights,  was  exposed  for  some  hours  to  a  severe  ofl 
wind.  He  was  so  low  and  exeitaljle  on  thf^  night  on  whioh  I  was  enlS3 
to  him  that  a  cinder  whi(*h  fell  from  thf  grate  to  the  fender  ean; 
an  hysterical  fit.  iS\^»hilis  is  an  undoubted  cause.  8trinna  likei 
has  its  iufluenee.  A  tinumatic  origin  might  be' claimed;  hut  I 
inclined  to  rejei^t  the  latter,  exef'[«t  as  an  exciting  eaoto  in  those  wj 
have  the  constitutional  conditions  that  have  Vieen  named. 

It  may  creep  to  the  orlut  from  like  disrmse  in  the  frontal  sinus, 
maxillary  antnim,  or  from  the  interior  of  the  rmnionu 

Trent mrnt. — In  acute  eases,  with  mueli  pain,  jind  mai^ked  vasciJar 
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be  Irioknl  tv.r.  D'  the  piis  shoulJ  escape  while  the  knife  is  yet  in  Of  I 
orbit,  th^*  incision  in  the  walls  of  the  abtscess  should  be  enlarged.  Vna 
pii.'*  •L.'fr-s  ri<>t  eiicafie  after  the  use  of  the  kiiife,  a  sharp-pointed  sl^ 
pr•^^l^•  -h'>iilil  Vje  intr<>lii(.-»^i  into  the  wound,  and  pui?he«l  still  iafiA 
tV>r  a  ni'  »re  extende«l  exj)lr)ration.  It  can  be  employed,  with,  leas  danaet 
*  >frHTitinie?i  I  have  seen  the  abj^eess  missed  with  the  knife,  but  ^ypsoA 
\^'ith  thn  [Tobe.  Secondarj'  exj)lorations  at  intervals  of  a  few  isn 
niSLV  r^  ii»r<*ssarT.  Before  expl<jring,  the  anatomical  bearing  of  th? 
imTH>rtant  part.^  within  the  orbit  should  be  called  to  mind. 

In  ?nba<jute  case?*,  less  active  measures  are  needed,  and  with  shfifta 
appiif-arii-.Ti  of  them. 

In  ohronio  case?,  there  is  less  to  be  done  locally  in  arresdng  tlv 
dii»eaiie.  H'^re  the  treatme?nt  must  be  ehietly  directed  to  the  Mnoval 
of  th*^  etfets  of  the  inflammation,  the  well-known  secondary  ind 
tertiary  rfr^ultn,  whi<:h  have  Ijeen  already  spoken  of. 

Itt''*fp>t'  '/'  '///  ^ftifjt'M  in  Hhhj^  and  shoul«l  be  guarled  against. 

The  reft:ilt  of  treatment  is  very  satisfactory  in  the  acute  cases:  » 
much  ro.  indee^L  that  I  always  apprf>ach  them  with  confidence.  In 
th»=-  'hronic.  wh^-n  abs^*sses  occur,  recf)very  is  tedious,  and  the  result 
imi-"ertairi. 

n jXjr  <IO.N<    AMI   f  ONTr>EU    WOrXDS   ox    THE    UKBITAl.    £DGE. 

Hurft*r  sh'iuld  be  r^irariled  as  more  serious  than  a  similar  amount  of 
irivirjt-  t»'j  any  « it  her  part  of  the  surface  of  the  body,  because,  in 
aiMiri'.n  t'l  the  onlinarj-  risk,  the  proximity  of  the  eyeball  and  its 
.'jr-T-^ii'Lasjeri.  and  of  the  brain,  and  the  effects  that  may  be  produced 
'  li  th.">»-,  hrii'htf-n  the  ilanger.  Damage  here  fr«3m  falls,  blowisw  or 
ir:;iiri—  '.-f  ^v.y  kind  sh^udd  never,  therefore,  be  regarded  as  trivial 
a'^i'l-i:!-,  ^•■■:iJi*e  they  may  >je  productive  of  much  local  disease, 
•l.ini.iiL'-  Tm  t!>r  ►}•»•.  f.r  destruction  of  it,  and  even  death  from  cerebral 
i::.[»I:'riti  .ri.  .'^'irii  r^^ults  may  follow  quickly,  or  appear  late,  so  late 
:i.-  '-I  ir.dii'-  a  dwubt  a.-  to  the  causes. 

l'-::- r'-iri-T  \^.  a  r-' imni'-n  sequence  when  the  blow  is  inflicted  on 
■  .:.;.-:>!.■-  r-r.il'irvTi.  and  suppuration  generally  follows.  It  is  then  a 
:'  -  ^:. .',.  . .  •v^rr-r.'*-  :f  th»^  b.^nH  d«.es  not  l»ecome  involved,  and  the 

-...-;..:.•   ..^.■■:i'..-r-   'vi*^h'-Lr  (iiTi^T'. 

*  ';•  :' ;!    ►•'.l*l:*i-!  :*  ;ilw:iyft  imminent. 

*  •     :-!  :.  :!Iv  a  s*.'Vt-re  injury  is  quite  unattended  with    anv  bad 

If.  :.]  r.rS-  •:  li"  v:^^y  -ij-nv-n^-  fi^.'m  orbital  blows,  especially  when 


^  •-' 


...  ..r>-'>  h:i-  U>;n  strui-k,  that  is,  the  frontal  bone. 
,.:  :'-,..  'r.r;i:r*  i-  *he  nifst  c-ii'mmon  of  these.     I   have  seen 

arior.  luany  tinie?^. 
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The  particulars  are  given  here  in  al^strftet : —  il^l 

A  girl,  a*t.  2'>,  a  street  jtri>8titute,  wius  iii  perfec-t  hf^alth  up  tiTH 
night  of  the  8th  of  Otiuher,  when  8he  went  out  to  pursue  her  Uflfl 
degraded  avocation.  She  received  a  Wow  on  the  \ei\  f  y**,  whiuh  iH 
bhiukened  in  eont^etpience  ;  and  she  I'etunied  liome  drunk-  8he  cdH 
plained  repeatedly  of  her  head.  <Jn  the  night  of  the  iSth,  she  heclH 
uproarious  and  unnuinagealile ;  so  ranch  so  that  her  friencL*  looked  H 
up  towards  evening  In  her  own  room,  in  onier  to  get  rirl  of  her  foH 
time.  She  had  the  full  use  of  all  her  limbiii,  and  undressed  herml 
She  was  seen  in  bed  at  half-past  7  p.m.»  and  again  at  1 1  p.m,,  and 
on  the  latter  occasion  was  spoken  to.  8he  appeared  sensible, 
returned  no  answer.  At  noon  next  day,  the  liith,  she  was 
breathing  heavily,  and  asleep ;  at  1  p.m*  she  was  dead, 

Pofit-moHetti  fijrpctrnttwt^H. — Body  well  ibmifKl,  and  in  excellent 
ditiou.  No  remains  of  brmse  on  the  left  eye.  The  dura 
covering  the  left  hemisphere  was  obser\^ed  to  be  much  darker 
that  of  the  right  side.  The  cause  of  tins  was  obvious.  All  that 
tion  of  the  left  arachnoid  cavity,  which  lay  above  a  horizontal 
drawn  level  \^ith  the  top  of  the  ear,  was  filled  with  blood, 
fluid,  partly  coagidated ;  the  coagulated  jpurtion  being  of  the  coloS 
and  consistence  of  black  ciurant  jelly,  iiud  containing  in  the  mic 
a  fibrinous  clot.  Fluid  blood  was  found  to  extend  downwards  to 
base  of  the  bniin,  where  it  occupied  the  anterior  portion  of  the  niidd 
fossa,  the  sella  tiireiea,  and  the  parts  around.  The  optic  nervee 
bathed  in  it.  There  must  have  been  between  foinr  and  five  ov 
in  alL  On  the  convex  siu-faee  of  tlie  herai.^phere,  midway  from  fp 
to  back,  the  clot  had  fonncd  an  oval  depression  in  the  convolutions,  thft 
longest  diameter  being  fully  an  inch  and  a  hall*.  The  membr^M 
were  all  deeply  stained,  so  als*3  was  the  substanee  of  the  convolutionik 
in  some  plac^es  to  the  depth  of  a  cpiarter  of  an  inch.  The  brairi  it 
was  throughout  qmte  healthy,  Searclung  the  base  of  the  «kull 
the  cause  of  the  luemorrhage,  it  was  discovered  that  the  small  mdnj 
of  the  sphenoi<i  l>one  on  the  lefl  side  was  (hsailiculnted  from  tlie 
joining  poiiion  of  the  frontal  bone,  and  (hsplaced  backwards 
upwards.  The  dtura  mater  was  not  pierced,  or  i:>ther\nse  injii: 
Tlie  rlisplaccd  portion  of  bone  wa^  exactly  in  a  position  to  wound  th^ 
middle  cerebral  aiieiy  in  the  fissiire  of  Syhius.  TJnfortiuiately,  thiH 
was  not  time  enough  tu  make  an  examiimtion,  to  asiviiain  wheth^ 
such  had  l>een  <»ff<^rted.  There  were  no  e^  id^aiees  of  inlluniniation  of 
the  dura  mater,  aromid  the  seat  of  the  injury.  U 

Trmtmeid, — \i\  every  I'eeent  aciadent,  a  carefid  Sf?arch  slioidd  W 
made  for  extraneous  substnnres.  If  tlie  smface  be  broken,  and  the 
wound  too  naiTow  for  the  finger  to   be   used,  the   probe  must 


it^ 
e  ad* 
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■Bttployefl.  IMif'D  the  iujuiy  is  ftlight,  producing  no  shock,  and  only 
(Hk^Uiog  ^nd  ecch^naioBis  of  the  integuments,  the  case  ft  not  likely  to 
B^he  fierioiis.  little  is  reqiilr€?d  externally,  and  all  that  is  necessary  is 
r»^giv6n  in  the  chapter  on  "  Injuries  fix)m  Mechanical  Agents."  But 
i  BO  matter  how  Bmall  tht*  outer  dumage,  if  periorhitis  set  in,  or  cellu- 
t^litis,  there  is  an  important  fitTiiir  that  calls  for  most  judicious  treat- 
fement.  If  there  lie  stunning,  tliat  is,  true  concussion,  or  any  mental 
I  abeiTation,  thei«  is  Btill  greater  danger.  The  treatment  of  such 
H  atfoc'tions  of  the  head,  however,  does  not  come  within  the  scope  of  this 
|t  work. 

I  Whenever  the  integument  is  cut  through,  and  there  is  the  possi- 
IH  bint  J  of  the  woimd  uniting  l>y  adhesion,  sutures  should  be  used,  and 
,  the  edges  uity^  cmxefully  adjusted.  Plaster  will  assist  the  process. 
I  Sometimes  the  wounds  are  as  clean  and  straight  as  if  inflicted  by 
a  surgical  Liistnmient,  and  it  is  these  that  give  the  quickest  and  best 
result  of  repair. 

Wounds  mth  irregular  or  jagged  edges  may  quickly  unite  if 
proj)erly  brought  together  by  sutui'es.  So  long  as  healthy  integument 
mn  be  readily  ada[4ed,  it  should  be  treated  with  the  object  of  getting 
primary"  union,  no  matter  what  may  be  the  form^  of  the  tear,  or  even 
the  extent.  If  the  edges  do  not  unite,  other  parts  may.  More  is  said 
in  detail  on  this  point  in  the  chapter  on  "  Wounds  of  the  Eyelids, 
and  of  the  Smrounding  Integuments." 

There  is  no  danger  in  the  use  of  sutures.  The  supposed  disadvan- 
tage of  them  about  the  head  is  one  of  the  popidar  errors  in  surgery  ; 
and  it  ia  on  this  act.H)unt,  that  I  take  so  much  pains  to  insist  on  their 
use  by  mj  house-surgeonSj  as  well  as  to  point  out  their  utility  to 
ihom  who  attend  mj  hospital  practice.  So  long  as  there  is  no  better 
meanj  of  aecumtely  adapting  woimds,  they  are  indispensable.  They 
should  not  be  allowed  to  remain  long  enough  to  act  as  setons,  but  be 
TBmoved  sufiiciently  early,  when,  in  fact,  it  is  ascertained  that  union 
is  effected,  and  at  onoe,  when  the  existence  of  suppuration  proves 
their  failure. 

When  sutures  are  inapplicable  from  loss  of  parts,  judicious  dressing 
can  effect  a  great  deal.  By  carf 'fully  adapting  surfaces,  and  main- 
taining apposition  by  a  thui  laj^er  of  cotton  wool  and  a  bandage, 
8ome  adhesEion  may  generally  be  got.  I  have  seen  the  advantage  of 
thifl  in  wounds  about  the  eye^  even  of  an  irregular  or  ragged  form. 

It  should  ever  be  remembered  that  all  parts  of  a  wound  which  do 
not  unite  by  adhesion,  can  heal  only  by  the  slow  and  disadvantageous 
fappurative  stnge. 

A  strip  of  integimient  which  ct)idd  scarcely  imite  at  any  part  may 
be   ^ved,  and  made  ultimately  available,  through   supporting  its 
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\dtalit J,  by  maintammg  it  in  the  natural  position  by  plaster  mA  l^| 
liaiidage.  Iti^his  way  I  obtained  sneoess  in  the  eiLse  of  a  lad,  B'^b^I 
whose  upper  orliital  edge  a  wedge- shaptnl  pieee  of  ini8gvM|^| 
together  \dtk  peri<»steuiii,  oontaimng  neai*ly  all  the  hairy  c^l^^H 
wiis  stripped  by  a  blow  from  a  eart  wheel.  A  uaj-n^w  luindagi^^  ^| 
applied,  and  the  sepjmited  parts  were  kept  in  sitnatioti  clurinj?  tlH 
many  weeks  wliile  the  bcjiie  was  granulating,  and  the  under  pait  fl 
the  strip  was  adhering.  In  the  end,  the  two  granulating  snrfiicotfl 
united  that  the  iutegimieut  nearly  re(?€vered  iti*  wonted  place,  and  ol 
the  time  the  patient  escaped  even  diseonifuit,  1 

When  the  wound  mu8t  noeessarily  be  cl(^sed  by  eieatrization,  thm  1 
measures  must  be  adopted  that  favour  gro\\lh  in  all  liriiig  organisnu^ ' 
Heat,  and  moisture,  and  room  for  expansion  efleet  this.  At  fint^ 
poultice,  and  alti^rwards,  when  the  desired  aetion  is  ^well  in  ftaJ 
water-di-e8sing,  with  wet  lint  and  oil-silk.  When  the  granulatliB 
jire  fully  formed,  I  tliink  tliat  the^eotton  wool  and  bandag^e  dresaifl 
facilitate  the  euit?.  (Jf  the  advantage  of  the  eotton,  and  the  modefl 
apjilying  it,  an  account  is  given  in  the  treatment  of  hums  and  aotfl 
of  the  eyelids.  ■ 

The  o)dema  and '  eeeh\Tnosis  that  usually  follow  these  injiirieft  « 
always  alarming  to  patients.  H 

Erysipelatiius  iuHammation,  both  of  the  skin  and  of  the  subjaotj 
tissue,  is  apt  to  ensue  in  these  aeeideiits.  It  is  unnecessary  to  spefl 
of  the  treatment  of  this  disease.  .HI  that  I  shall  say  is  to  advise  tfl 
evacuation  of  pus  as  soon  as  it  is  detected,  in  order  to  prev^| 
sloughing  and  defoimity.  fl 

FRACTURES  OF  THE   ORBIT.  ^^H 

Ftncturcfi  of  the  orhifnl  r(f{/r^  or  rjrffitding  into  and  involving  ffte  ffSlB 
of  the  orhitf  wMher  mnpie  or  vompotutti^  fire  atiemja  (tantjenius  to  ifl 
mteffritif  of  the  eye^  from  direcjt  injury  to  the  optic  nerve,  or  to  tfl 
eyeball  ;  or  indirect  injmy  to  the  nerve  and  to  the  eye,  throitn 
intlanimatioo  of  the  <irl»ttal  contents  ;  or  to  the  ojitic  nerve,  tlirou^fl 
lesion  of  the  brain ;  or  to  the  muscles  of  the  eye,  from  direct  iiyi^H 
to  them,  or  indii*eet  by  paralysis.  They  are  likely  also  to  alTect  tfl 
bmiu  seeondaiily.  Besides  pai-takiug  of  the  general  nature  of  Ulfl 
osseous  injuries,  there  are,  moreover,  some  peoidiarities  in  these  easfl 
that  arise  out  of  the  reginn,  that  sboidd  be  mentioned.  fl 

Fnw?tim?s  abtmt  the  eircmiiference  of  the  orbit  are  generally  tJfl 
rc^sult  of  great  violence,  and  are,  for  the  most  part,  aasoeiated  mth  flfl 
external  Wound.  "WTien  the  fi-acture  runs  across  the  frontal  sinilfl 
the  maxJUary  siiuis,  ra' the  ethmniilul  iudlM,  air  from  the  nostrils  mafl 
pass  into  the  *u*eolai"    tissue   of  the   (yeUds    and  the    sunxaindinH 
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tc'guraoTitary  wound.  I  remarked  casually  to  the  studenta  that  tm 
a  case  was  novor  devoid  of  danger,  and  alluded  to  the  occasioDal 
occurrence  of  fracture,  never  susiiecting  that  it  was  present.  Twenty- 
fijur  hours  later,  cerebral  s^Tiiptoms  set  in,  and  death  ensutd  m 
two  days.  At  the  post-nioi-tem  examination,  the  follo\i'ing  condi- 
tions wore  found : — (lots  of  blood  beneath  the  iiiteg^iunents  aronnd 
th(^  wound.  A  fracture,  commencing  at  the  upper  and  inner 
angle  of  the  orbit,  passed  tlirough  the  orbital  plate  of  the  fiontal 
bone,  the  cribrifonn  i)late,  and  the  lesser  wing  of  the  sphenoid.  A 
8<?cond  fractiu'e  across  the  roof  of  the  orbit  met  this  at  a  right  angk 
The  portion  of  the  orbital  wall  thus  partially  isolated  was  driven  up. 
and  lacerated  the  anterior  lobe  of  the  left  hemisphere  of  the  brain, 
and  the  front  i)ai-t  of  the  middle  lobe. 

"When  the  frontal  sinuses  are  fairly  developed,  a  blow  over  one  of 
Thorn  may  fractiu*e  the  bone,  and  drive  it  inwards;  and  although 
tln?ro  may  be  considerable  depression  at  the  spot,  cerebral  symptoms 
may  not  occur  directly  from  the  fi-acture,  because  it  is  the  outer  table 
of  the  frontal  bone  tliat  is  damaged  and  driven  in,  the  iiuier  table,  the 
true  skull  cap  in  this  instance,  remaining  intact.  The  ease  is  alto- 
g(*ther  different  when  fractui'e  occurs  before  the  sinuses  are  developed. 

TnatmvHt, — Adaiitation  of  parts,  soft  and  hard,  and  the  main- 
t<jnanc(^  of  adjustment,  is  practi(jable  in  some  cases,  particularly  when 
tlif»  margin  only  of  the  orbit  is  involved.  The  effects  of  nice  manipu- 
lation, with  sutures,  i)laster,  compresses,  and  bandages,  weie  well 
shown  in  a  private  patient  of  mine,  "wdth  comminuted  eompound 
fracture  of  tli(;  na.sal  bones,  the  ethmoid,  and  the  centre  of  the  frontal, 
]>roduo(Hl  by  a  violent  blow,  maliciously  given,  with  a  large  and 
luN'ivy  stick. 

After  I  had  i)ressed  up  the  nasal  bones,  and  adjusted  the  portion 
of  frontal,  by  lint  pushed  up  within  the  nostrils,  I  attended  to  the 
external  drc^ssing,  with  sutures,  plaster,  compresses,  and  bandages. 
There  is,  of  course:*,  disfigui'ement,  but  to  the  least  degree;  and  the 
oy OS  ])r<'s<a'v<^  their  perfect  integrity.  Although  life  was  nearly  lost 
from  brain  symptoms,  and  depositions  were  taken  as  from  a  man 
sui»pos(?(l  likely  to  die,  death  did  not  ensue;  and  all,  I  believe, 
through  judicioiLs  surgery  at  fii'st. 

In  instances  of  comi>()und  comminuted  frac^ture,  an  isolated 
piece  of  bone?  should  not  be  reuKjved  so  long  as  it  retains  perios- 
teal attachnu*nt.  If  it  be  ascrei-tained  that  any  fragments  of  bone 
ai-e  impacted,  or  any  driven  into  the  brain,  they  should,  if  possible, 
be  removed. 

If  it  wore  tolonibly  c(^rtain  from  s\inpt()ms  that  the  brain  were 
coinx)r(»ssed  liy  any  paii  (jf  the?  upper  orbital  wall,  and  the  displaced 
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^  bone  could  not  he  got  at  except  by  exploring  the  orbit,  I  woiild 
>  ©atplore,  and,  with  sufficient  encouragement,  I  would  remove  the  eye, 
t   to  enable  the  bone  to  be  replaced. 

The  emphysema,  with  the  aooompanying  protrusion  of  the  eyeball, 
I  which  may  ensue  when  the  inner  wall  of  the  orbit  is  fractured,  and 
I   which  always  causes  so  much  alarm,  is  a  most  harmless  thing.     No 

Iactiye  treatment  is  needed,  and  for  the  most  part  it  may  be  left  alone, 
for  it  will  soon  subside.  Should  it  increase,  the  eyelids  must  be 
olosed  with  court-plaster^  and  slight  pressure  made  with  cotton  wool 
and  a  bandage  for  a  few  days.  The  patient  should  abstain  from 
blowing  his  nose,  or  breathiTig  violently.  As  soon  as  repair  sets  in, 
the  aperture  by  which  the  air  can  escape  is  closed. 

All  extraneou8  substances  should  be  removed.  If  their  presence  be 
even  suspected,  they  should  be  sought  after. 

Abscesfiea  should  be  opened  directly  that  they  are  detected,  and 
exploration  made,  if  it  be  [)robable  that  one  has  formed.  The  advan- 
tage of  this  judiciomi  seeking  is  told  by  Mr.  J.  Hilton,  in  his  book  on 
"  The  Iniluenc€  of  Mechanical  and  Physiological  Rest."  This  sm-- 
geon  had  imder  his  carej  in  Ghiy's  Hospital,  a  patient,  with  fracture 
at  the  baae  of  the  skiiUj  extending  across  the  posterior  part  of  the 
orbit.  After  a  little  time,  the  soft  parts  of  the  orbit  swelled,  and 
the  eyeball  protruded.  Vision  became  extinct,  and  there  was  much 
pain  in  the  orbit,  and  constitutional  disturbance.  In  the  expectation 
of  fin  ding  blood  or  pus  deep  in  the  orbit,  he  divided  the  upper  eyeHd 
witli  a  hincet,  and  then  passed  a  grooved  probe  towards  the  apex  of 
the  orbit.  Am  a  httle  pus  was  visible  in  the  groove,  he  introduced,  by 
the  ^uide  of  the  prcjbe,  the  blades  of  a  small  pair  of  dressing  forceps, 
and  opened  an  abscess  by  expanding  the  forceps.  There  was  a  free 
discharge  of  pus;  the  patient  was  relieved  of  his  distress;  the 
amaTirasis  disaj}]ieared  ;  and  iH3C0very  ensued  without  further  aid. 

Acute  necrosis  may  occur  in  any  case  of  fracture.  The  appearances 
of  the  paii  are  imraiiitakeable  by  those  who  are  accustomed  to  treat 
compound  fraotnreB  of  the  limbs.  Much  swelling,  with  diffused  red- 
ness, great  pain,  constitutional  disturbance,  and,  if  the  fractm-e  be 
compound,  tinhealthy  edges  and  dark-coloured  and  imhealthy  pus, 
more  like  yeast  than  pus,  will  declare  its  existence.  The  sooner  the 
dead  bone  is  removed  the  better.     Incisions  may  be  necessary. 

Remarkable  recoveries  have  followed  orbital  fractm-es.  Sometimes 
APrebral  matter  hn^  P5^(*n]>prl :  sometimes  large  portions  of  the  orbit 
ive  exfoliated,  including  the  greater  part  of  the  orbital  wall. 

Paralysis  of  some  of  the  orbital  muscles  may  ensue,  according  as 
lere  is  damage  directly  to  the  muscle,  or  to  its  motor  nerve. 

A  piece  of  bone  may  be  severed,  and  hang  in  the  partially  detached 
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integument.  Even  then,  the  approximation  of  paiis  is  to  be  cani^J 
out.  This  principle  has  been  fully  o^taljliHhed  hy  nianj  of  tbo 
modern  openitions  in  general  snrgery,  of  which  that  of  l^irogoff  ti 
the  hest  illustnition.  But  the  propriety  of  so  doing  dates  much 
further  haek,  in  a  valuable  exempli  ti  eat  ion  of  the  prac^tiee,  as  quot«4 
by  Dr.  ilaekenzie,  from  the  niemoirs  of  a  Fivneh  Society,  A  wound 
was  rt?oeived  from  a  cutting  instrument,  and  extended  obliquely,  from 
the  upper  part  of  the  left  tem|*ural  fossa  across  the  root  of  the  iio^\ 
to  the  right  canine  frvssa.  The  divided  skin^  miu^cles,  nerves,  and 
arteries  hung  over  the  eheek,  in  which  were  also  pi-esent  a  p<irti<iu  ef 
the  orbital  arch  of  the  frontal  bone,  together  with  the  ext^^nial  angular 
process?,  so  that  the  cavity  of  the  cranium  was  laid  open,  as  well 
that  of  the  orbit,  whereby  the  brain  and  the  globe  of  the  eye  we 
exposed  to  view.  The  brain  was  unhurt  and  so  whs  the  eye,  and 
of  its  parts,  except  the  levator  palpcbnc.  \n  injudicious  surgeon 
put  linen  with  cerate  between  the  wound ;  M.  llibes,  who  soon  aftei 
%vards  saw  the  patient,  removed  the  linen,  and  biT>ught  the  edges  i 
the  W4jund  accurately  together.  Li  six  weeks  the  patient  was  eured^l 
without  fo\'cr  or  suppui^ation.  ^^ision  was  destroyed,  and  the  eya 
subsequently  shrank. 

Jitjnncs  fn  (hf  itcrtrs  eonm'vfvd  with  the  eift\  fmm  orhitrt/  ami  titinrnt 
fmrfujrs, — Damage  to  the  orbital  nerves  from  tincture  of  the  boae^l 
has  been  alluded  to,  yet  something  special  remains  to  be  said. 

Tlie  optic  nerve  may  be  completely  torn  across  in  an  orbital  frnc-j 
tiu-e,  when  blindness  woidd  be  instantaneous.     It  may  also  be  pressed  I 
on  by  a  fragment  of  bone  at  some  distance  from  the  optio  foramen, 
A  patient  admitted  into  8t.  George's  Hospitab  ^nth  fraetiu'e   and 
depression  of  the  |iarietal  bone,  was  bUndcd  by  t!ie  accident.     At  i 
post-mortem  examiiiation,  it  was  discovered  that  the  optio  nerves ' 
pressed  upon  by  a  fractiu'ed  portii  ^n  of  the  s]>hcnoid  lione. 

Mr,  Pi-escott  llewett  says  that  he  has  se\'cral  times  seen  in  se^'eml 
injuries  of  the  head,  and  especially  about  the  orbits,  the  neiurilenimaJ 
of  the   optic  nerve   distended   T^Hth  blood,   the  nerve   fibrils  being 
neither  toi-n  nor  injured. 

Although  the  tliird  pair  of  nerves  is  less  liable  to  injury  fixim 
fractures,  it  may  sulfcr  from  the  pressure  of  clots  of  blood  produced  by  j 
such  a^Hidents.     I\'iraly8is  ha.s  been  induced  by  a  clot  l^^ing  in  the 
upace  between  the  crura  cerebri . 

A  lase  of  i»tosis  of  the  left  nppi-r  eyelid,  coniieited  with  pressnraj 

on  the  inferitir  sm*face  of  the  hdt  hemisplicrc  of  the  ccrebrmnj  haaj 

been  recorded  by  8ir  B.  Brodie,  the  pi*es8ui-e  being,  as  he  saj-s,  sol 

situak'd  as  fti  af!c«'t  the  nerve  of  the  tliinl  paij',  immediately  behind j 

iveraus  sinus.     The  partial  paralysis,  as  cxempliiiod  in  a  eo^J 
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as  the  above,  is  parfciculorlj^  alluded  to  in  the  chapter  on  "  The 

[jtie  ^\ffection9  of  the  Eye." 
Paralysis  of  the  ophthalmic  division  of  the  fifth  nerve,  has  been 
noticed  several  times  in  orbital  injuries,  and  in  injuries  of  the  head 
alone,  and  alB4>  in  connection  ^ith  injuxy  to  other  cerebral  nerves. 
It  would  seem  as  if  the  nerv©  siiflers  sciiuetimes  fix)m  pressure  of  a  clot, 
sometimes  fix^m  pre^ure  of  the  fraetured  bone,  and  sometimes  fix)m 
injiuy  to  the  nerve  substance.  So  it  is  that  the  paralysis  manifested 
in  loss  of  sen&ation  may  disappear  in  a  few  weeks,  or  may  never  be 
recovered  from.  The  influence  that  tht>  paralysis  may  have  on  the 
cornea  is  spoken  of  in  the  chapter  abovp  alluded  to. 

The  sixth  nerve,  from  its  filament-like  form,  and  its  position,  in  a 
^oove  on  the  Biiperior  border  of  the  petrous  portion  of  the  frontal 
bone,  is  very  liable  to  be  toni  acoxjss  in  a  fracture  of  the  bone.  The 
eymptom  would  be  internal  m"|iuBt. 

I 

^B  These  are  y^ij  rare.  I  have  seen  only  one  example.  A  gentle- 
"tnan  was  cut  obliquely  across  the  np]ier  edge  of  the  orbit  with  a 
swoixl^  the  bone  being  cleft.  The  eyeball  was  uninjured.  This  was 
I  one  of  many  outs  about  his  face  in  a  murderous  attack  on  him. 
The  orbit  has  been  completely  laid  open  by  a  sabre  cut,  so  that  its 
contents  were  exposed  to  vi^w.  The  iroatal  bone  and  the  brain  have 
beeii  divided  down  t^>  the  eyes. 

Trent tm tit, — The  correct  practice  is  to  bring  all  the  divided  parts 
together,  and  to  maintain  them  in  apposition  by  suture  and  by 
bandage,  and  thereby  to  endeavour  to  secure  imion.  So  far  as  the 
bone  is  concerned,  it  is  in  no  worse  a  condition  than  in  an  ordinary 
oompound  fracture. 

GITKSHOT    INJURIES   OF   THE    ORBIT. 

These  comprise  iiijiirieg  frojn  shot  and  shell,  from  splinters,  and 
ilamage  from  any  kind  of  firearms. 

Woftmln  receired  in  thin  trtqf^  ttud/or  the  most  part  in  war,  are  remark' 
aUp  for  fhf'ir  f^rmter  irregidariiff^  extent^  and  depth,  and  still  more  for 
thw  i/4jffri^m  effects ^ 

Almost  every  conceivable  kind  of  accident  has  been  profluced  and 

chronicled.      A  portion  of  the  eyeball  has  been  shot  away  without 

""*^  '^'amage  to  the  ej^elids,  or  to  the  surounding  parts.     The  eyeball 

en  torn  from  its  socket,  with  more  or  less  injiu*y  to  the  orbital 

iages.     It  has  been  drilled  by  a  bidlet.     It  has  been  reduced 

^  shreds.     One,  and  both  optic  nerves  have  been  cut  across  by 

jrsing  both  orbits  at  the  same  time. 
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Tlie  bullet  may  strike  the  eyelmll  directly  and  lodge  in  the*  hum  I 

The  whole  of  the  contentg  of  the  orbit,  with,  the  outer  wall,  may  b J 
swept  away,  J 

In  a  patient  of  mine  at  St,  Mary*s  Hospital,  the  eypball^  the  ooH 
w^all  of  the  orbit,  and  the  lower,  wei*©  removed  in  as  tdean  a  mAnns  | 
lis  if  by  a  surn;ifal  o])eratif>n.  In  another,  at  the  same  institiitini,| 
both  orbitn,  with  the  nose,  and  the  entire  uj>per  jaw»  were  eoijipletrh  1 
shot  away  by  a  fowling  piece. 

It  is  the  C'irfnmiferenoe  of  the  orbit  that  is  most  frequently  ilamii^^ 
and  the  iipp:;r  and  outer  nn^le  more  than  any  <itlier  part. 

The  position  in  wliieh  a  person  shot  is  standing'  determinefi  till 
dirt^etion  that  the  projectOe  takes  ;  a  knowledge  of  this  is,  therdSoa«^  I 
imjtoi-tant.  I 

The  bidlet  that  enters  the  orbit  obliquely,  although  it  genc^? 
deRtruys  the  eye,  is  not  likely  to  enter  the  brain, 

Tlie  bullet  that  passes  in  a  transverse  dii-eetion  through  one  or  bn<l 
of  the  orbits,  and  damages  the  eribriforra  plate  of  the  ethmoiil, 
generally  causes  death  from  tlie  shock,  or  subsequently  from  inflain' 
mat  ion  of  the  brain, 

Bidlets  have  often  been  lodged  in  the  fi'ontal  sinus,  when  the  inner 
)  table  of  the  skull  has  generally  been  friietured. 

f  The  course  tliat  liidlets  take  is  gen  orally  iiTegidar,  devious,  sf 
Henner,  the  greatest  of  all  our  wiiters  on  miUtary  surgery,  callB  it> 
to  siieh  an  ext*^nt,  indeed,  as  to  cause  astonishment.  A  gur. 
should  ever  bear  this  in  mind.  It  is  nieidioned  in  the  ^t/t, 
Mvdimi  Joumnl  that  dui-ing  the  late  Indian  w^ar,  a  private  im 
struck  in  the  right  eye  by  a  Ijullet,  which  was  subsequently*  I'emoved 
from  \\w  back,  between  the  €*dge  of  the  right  seapida  and  the  vertebral 
cohmm.  Tliis  man  Uved  some  weeks  after.  Dissection  of  his  body 
showed  that  the  ball  had  traversed  the  inferior  paii  of  the  orbit  and 
the  hase  of  the  skull,  then  passcfd  out  of  the  skull  in  front  of  th** 
foi'aniem  magnum,  entered  the  neck,  and  rested  in  the  back. 

The  bullet  has  entei\^d  the  eye,  and  come  out  in  front  of  the  i-Drn-- 

^ponding  ear.    In  another  case,  it  entere<i  the  right  eye,  and  passed  out 

of  the  left  ear.      Images  ni'ght  be  fillctl  with  these  astonishing  eifeet*. 

The  bidlet  may  enter  the  face,  and  h>dge  in  the  eye,  or  in  the  orbit. 

The  course  of  a  bullet  that  h^\&  entered  the  eye  cannot  alwaj^-s  lie 
detcnnined,  Tliis  is  in  accordance  with  the  rule  of  irregidar  transit, 
wliich  haj?  been  spoken  of. 

IIiTmon'hagp  h  not  comtmm  hi  theae  gunshot  tcottmh^  imless  produeod 
by  grape-shot  or  fragments  of  shells,  Dr.  Brfiwne,  of  T^^Hast,  met 
with  an  example  to  the  contrary  dm-ing  the  Belfast  riots,  ^  |^\  vrivs 
shot  in  the  eye,  and  brought  to  the  hospital  in  a  state  of  g^^wioi  \>T08tiu- 
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Trmfmmt, — To  go  into  this  tuinipreheneively,  and  to  give  criii0ti-| 
tutional  raeasureB  is  out  of  the  question,  on  afcoimt  of  the  extent  rfl 

the  subject.     Besides,  it  does  not  iall  ^Aliiii  the  domain  of  this  hudLl 
It  is  sufficient  to  speak  of  topical  treiitnient.  J 

Extraneous  suhstiinces  should  be  sought  for  and  i^maved.  Aul 
earnest  endeavour  should  be  nmde  to  diseover  the  V>idlet  or  tb? 
fragment  of  shell,  or  any  body  which  may  be  present,  b\  •-uniit! 
exploration. 
,  Tlie  presence  of  suniething  from  witliout  may  be  8UK[)p<'ttHl  if  tii»^ 
eyeball  should  pr<>trude,  and  iuilamniation  and  suppuration  of  tlu» 
wound  Bupervene.  If  the  eye  be  not  destroyed  for  visiml  purfKmn, 
a  most  unlikely  oeciuTence,  an  attempt  should  be  made  to  rcmov** 
whatever  may  l>e  there,  and  to  preserve  \ision.  But  if  it  be  epoibnl 
extirpation  shoidd  at  onoe  be  perlbnned,  to  facilitate  the  Beait^lu 

Fortimato  extractid^i  does  not  always  rid  the  patient  from  bad 
symptoms,  l>eeauBe  there  may  ensue  all  tlie  tmubles  of  ucute  inHam* 
mation  in  which  the  eyeball  participates.  InHamiuntion  of  the  bmiu 
may  super\'ene.  Huddcu  death  even  has  ibllowed  these  acta  of 
Rurgery. 

Any  lacerated  and  hanging  portion  of  the  eyeball  slioidd  be  at  once  j 
excise*!*  If  in  conse^pience  of  the  extent  to  wliich  the  timies  liavol 
lieen  torn,  there  be  no  cbauec  of  saving  a  stuniji,  uu  which  an  arti*l 
ficial  eye  can  reetj  the  operation  of  extirjuitiou  should  be  i^eriVmuKL 

Bullets  that  have  been  left  in  the  orbit  from  ovei*sight,  or  becauf"^ ' 
their  exa<:*t  positioi»s  were  not  known,  or  because  theii'  I'cnioval  woulJ 
be  attended  with  immediate  risk  to  life,  generally  set  up  irritatiou, 
Y>roduee  necrosis  of  the  hones^  and  cRcajie  in  difFerent  situations. 
Some  pass  tlirrmgli  tlio  maxillary  (intnim  intf)  the  fauces,  and  nlhent 
thrtaigh  the  splieno-maxillart'  fiesure.  Troublesome  sinuses  almost 
invarirdjly  follijw  this  nntiutil  expulsion.. 

If  the  presence  of  a  bull  be  suspected  in  the  frontal  sinus,  Uie 
trephine  shoidd  be  appHcd*  It  may  he  necessary  also  to  trephiniij 
the  inner  table  of  the  sinus,  an  operation  whi«*]i  may  be  perf(»mu?d| 
with  most  safety  by  using  the  snaallest  tr<*p]uning  instrument.  It  i 
would  seem  that  fistula  does  not  ensue  fi*om  the  application  of  thej 
trephine  in  this  region. 
'  '^Tmt  has  IxMiai  said  in  tlie  last  section  against  the  hasty  removal 
of  comminute^l  bone,  a[>j>lir\s  equally  here.  Shattered  bones  of  thai 
face  fTequently  imite  by  vii-tuo  « if  their  great  vascularity.  I 

There  are  f>eculiar  sef^mdai-y  dangers  attacliing  to  gunshot  wounds^l 
dangers  aridng  from  sc^)nfUiry  htemoiTliage  and  constitutional  | 
cliftcase,  when  sloughs  l)egin  tit  j^eiiarate.  It  is  at  tliis  tune  tfiat  th«| 
wound  should   be  carefully  and  daily  inspected,  to  ascciiain  if  thoroj 
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be  finy  exfoliated  bone  or  extraneous  material  which  cannot  escape 
and  is  keeping  up  mitation.  There  should  be  no  hesitation  in 
making  free  inciaions  for  remo\ing  anything  that  offends. 

In  the  cose  of  MrjsSj  the  baker,  who  was  shot  by  Cooper,  the  last 
highwayman  who  was  hangod  at  Newgate,  there  was  very  little 
suffering  of  any  kind  till  about  the  eighth  day,  when  the  violent  local 
diBtiirbance  and  general  fever  seemed  certain  to  destroy  life.  While 
syringing  out  the  wound,  I  detected  a  blade  of  grass.  I  imme- 
diately made  an  incision  in  the  direction  from  which  it  was  drawn, 
and  removed  a  bun  eh  of  gra^a  blades,  which  proved  to  be  the  wad- 
ding that  the  muiHlerer  had  rammed  over  the  bullet.  Recovery 
oommeneed  from  that  moment  and  proceeded  iminterruptedly. 

Pus  will  in  all  probability  form  as  an  abscess  in  the  tissues  around 
the  wound,  and  shoidd  bo  evauoated  as  soon  as  detected.  This  is, 
in  practice,  an  essential  point  wldch  is  too  commonly  neglected. 

It  is  now,  too,  that  a  secondmy  search  should  be  made  for  bone  that 
may  be  depressed,  and  for  pieces  that  may  be  quite  detached.  That 
whioh  is  driven  in  should  be  raised,  that  which  is  completely  sepa- 
rated should  bo  removed. 

The  most  carefuJ  surgical  dressing  is  required  when  the  process 
of  repair  seta  in,  consisting  chieiiy  of  cleanliness  and  approximation 
of  jtartsj  hy  plaster  and  by  bandage,  so  as  to  facilitate  healing,  and 
to  lessen  defomiity.  The  after-condition  of  a  part  is  favourably 
influenced  in  a  higli  degree  by  such  judicious  manipulation. 

Ilecovery  often  takes  j>ltu  ^^  imder  apparently  most  discouraging 
eircumatances.  It  has  ens^ut  d  filter  a  considerable  portion  of  the  face 
has  been  lost  along  with  the  floor  of  the  orbit.  Even  when  it  has 
been  necessary  to  remove  the  roof  of  the  orbit,  death  has  not  fol- 
lowed. The  loss  of  a  portirin  of  the  bones  of  the  orbit,  or  even 
the  whole  of  them,  does  not  necessarily  destroy  life.  There  is  an 
infitanee  reported,  in  the  treatment  of  malignant  affections  of  the  eye, 
of  (:K>mptete  exJbliation  of  the  orbit,  without  any  bad  residts.  I 
believe  that  not  to  be  the  only  "^ase  of  the  kind  on  record. 

When  the  ball  is  lodged  in  the  brain,  immediate  death  generally 
ensues,  yet  occtasionaUy  a  long  time  may  elapse  before  there  is  any  head 
symptom.     It  is  supposed  that  in  one  or  two  cases  no  ill  effects  arose. 

lleoovery  has  nvtny  times  followed,  even  when  the  orbital  wound 
has  been  attended  with  los^  of  cerebral  substance.  This  is  no  more 
than  is  sometimes  seen  in  head  injuries,  of  which  full  notice  is  taken 
in  works  on  general  siirgeT^\ 

JVofimi^  reirivf'd  (hfrutrf  Jiporf  being  generally  produced  by  small 
shot,  and  inflicted  at  a  long  nin^^e,  ai-e  the  least  severe.  So  fai*  as  the 
eyeball  proi>*>r  is  conm^rned,  the  subject  is  treated  of  elsewhere,  in  the 
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chapter  on  "Injuries  frf>m  Mechanical  Agents."  All  that  fe  £& 
here,  applies  to  th<^  orbit. 

Sliots  imbedded  in  the  orbit  niaj  cause  neuralgia  for  any  knc 
of  time.     The  pain  may  l>e  the  only  e\idence  of  their  pt^esence. 

Shots  that  have  been  encyste<l  for  years  may  at  last  be  a  skiiORe 
disturbance,  and  demand  removal.  It  has  fallen  to  mx  lot  to  extn 
many  under  these  circumstances. 

Displacement  laterally,  of  the  eyeball,  with  more  or  less  of  loas 
motion,  may  ensue,  in  cfmserpience  of  damage  to  the  iuot«>r  ^ 
ratus,  directly  to  the  miLScles,  or  indirectly  to  the  nerves^ 

Trentmntf, — Small  shot  more  frequently  stick  in  the  skin  than  p 
beyond  it.  When  they  can  be  felt,  their  removal  should  at  once 
undertaken.  If  a  patient  be  seen  directly  after  the  injury  is  ieeeiv« 
and  they  cannot  be  detected  by  a  superficial  examination,  the  si 
holes  should  be  explored,  and  if  the  probing  be  successful  the  dh 
shoidd  be  rf;move<l,  no  matter  how  deep  they  may  seem  to  lie. 

AVhen  shots  cannr/t  Ije  detected  in  the  soft  jiarts  by  the  fing^ 
nor  vfiiYi  the  prr>}K?,  there  should  not  be  any  fiirther  attempt  ma 
to  find  thi^m.  If,  however,  it  be  at  all  likely  that  they  are  imbedd 
in  the  Ixme,  a  search  shoidd  be  made  for  them,  as  if  there*  in  t 
likelihood  they  will  cause  necrosis,  or  exostosis. 

PEXETRATING    WOINDS   WITHIN   THE   MARGIN   OF   THE   ORBIT. 

The  effect  of  these  may  be  very  slight,  or  of  the  moet  serioi 
natim?,  according,  for  the  most  part,  to  the  nature  of  the  injurin 
IkmIv,  and  tlie  course  it  takes.  WTien  there  is  doubt  respecting  tl 
daniago  that  has  been  done,  the  patient  should  be  kept  very  qui* 
and  watcliod,  till  past  that  period  at  which  it  is  unlikely  that  an 
untoward  circumstances  will  occur. 

A  mere  punctiur^  generally  matters  nothing,  even  although  it  1 
deep,  so  long  as  its  course  is  confined  to  interspaces  of  impoita] 
j)ai'ts.  The  surgeon  often  makes  cautious  ex]>loring  punctures  -wil 
full  i7n]ninity.  The  cause  of  danger  consists  in  injurv  to  the  eyeba 
or  to  its  fip])cndages,  and  thereft>re  bears  some  ratio  to  the  depi 
of  tlu»  wound  and  to  its  obliquity.  Orbital  cellulitis  may,  it  is  tru 
ariso  from  the  slightest  injiu^'  of  this  nature,  and  therefore  it  en 
novf-r  Im^  said  that  dangf»r  is  altogether  absent. 

lIii'nioiTliago  and  extmvasation  of  blood  in  the  orbital  tissues  ms 
onsiK\  and  protru<le  the  (*ye,  sometimes  considerably. 

Thr  rff*  hfiU  if  self  sfldnu)  t/t  fs  iroumlfd  lateralh/,  because  it  is  hap 
and  susjM^ndod  in  such  a  nicely-balanced  manner  in  the  midst  < 
vif^ding  materials,  that  it  is  quickly  thr<iwn  sufficiently  aside  whe 
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"  toudied.  Its  rotatory  motiuii  senses  too  for  its  protection.  But  it  is 
I  Boaietimes  hinl-,  the  scleit>tica  being  ruptured  or  merely  pierced.  The 
jf     effbc^t  of  the  one  or  the  other  is  soon  manifested. 

Dfimm/e  fo  a  mmeh\  or  fa  n  m'nr  mpphjing  it,  may  be  attended  by  loss 
qf  motion  in  fhui  umm:ie^  b^  for  instimce,  the  levator  palpebrse ;  or  loss 
of  motion  in  the  eyehallj  as  when  one  of  the  recti,  or  one  of  the 
ohliqiie  miisi^Ies  is  hurt;  and  the  nature  of  the  injury  would  always 
be  apparent.  Examples  are  common  enough.  This  explains  the 
squinting  inwardBj  or  the  squinting  outwards  that  not  unfrequently 
follows  a  punctured  wound  received  by  accident. 

Yet  it  must  be  pointed  out  that  loss  of  action  does  not  invariably 
happen.  Perfect  recovery  does  sometimes  occur  after  a  muscle  has 
been  nearly  torn  through.  At  first  there  is  deficiency  of  power,  and 
the  defect  gradually  disappears* 

Daimge  to  the  diiary  neree&j  and  to  the  optic  nerves,  is  always  shown  in 
the  ^tftte  of  fhp  pt(pil,  mtd  in  that  of  asion.  Lesion  of  the  former  would 
produce  imiiairaient  of  sight,  ^^dth  dilatation  of  the  pupil ;  lesion  of 
the  latter  would  affect,  the  sight  alone.  Ophthalmoscopic  symptoms 
would  be  added  if  the  optic  nerve  tiihould  suffer. 

Fmvtitre  and  ditftptaenHrnt  of  tlw  orbital  walls,  are  the  worst  coniplica' 
tiom  of  this  accident ;  and  the  magnitude  of  the  evil  depends  on  which 
of  the  walls  is  penetrated. 

The  outer  wall  geiierally  escapes  these  states,  because  of  its  hard- 
ness. 

The  lower  wall  gtmerally  gets  free,  because  of  its  position ;  very 
few  tlirusta  be  big  re^ecdved  from  above. 

The  inner  wall  is  readily  broken ;  but  immediate  bad  effects  would 
scarcely  arise  from  fracture  or  puncture  of  the  ethmoid  bone  about  its 
body.  The  cribriform  plate  would  be  readily  pierced  by  an  oblique 
wound,  and  the  brain  ent-ered. 

The  upper  wall  can  seldom  be  broken  without  severe  effects  fol- 
lowing either  at  once,  or  remotely,  on  account  of  the  brain  resting  on 
it,  and  participating  in  the  injury.  Very  slight  force  will  effect 
fracture,  and  even  penetration,  especially  if  the  intruding  body  be 
aharp-pointed,  because  of  the  thinness  of  the  bone,  which,  in  parts, 
does  not  exceed  that  of  ordinary  writing-paper. 

Of  cotirse,  the  braiji  maybe  reached  through  the  sphenoidal  fissure, 
without  any  part  of  the  orbital  wall  having  been  touched.  I  have 
collected  several  cases  of  such  accidents;  in  all  of  them,  death  has 
been  instantaneous. 

If  there  be  no  symptoms  after  the  receipt  of  the  injury,  it  cannot 
be  told  that  an  orbital  wall  has  been  fractured;  but  there  may 
be  strong  suspicion,   suggested  by  a  knowledge   of  the  direction 
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of  the  wuimd,  and  other  C'irt'imi&taDoes  connected  with  the  tojun,  I 
such  as  the  state  of  the  instninient  whioh  has  penetrated,  the  fow  I 
employe  J,  tScc.  | 

When  the  upper  wall  has  beeu  frfKiured,  and  the  bone  drive u  uj,  I 
the  symptoma  may  be  immediate,  such  as  fainting,  vomiting,  c«inii,  I 
oT  pamlysiB;  or  convulsions  from  extravasation  of  blood;  or  instaiK  I 
taneoiLs  death. 

But  although  death  may  lie  sudden,  and  without  any  premonitonr 
symptoms,  it  is  not  always  immediate.  Tina  has  long  been  knoim, 
and  nnmy  examples  published.  The  most  remai^kable  is  that  quntt^i 
by  Mackenzie.  A  man  who  was  wounded  by  a  s^-ord  in  the  orbit, 
feeling  no  ineonvenionee,  thought  tliat  ho  was  not  much  hurt ;  he 
covered  the  upei-tiu-e  with  phxMler,  walketl  two  leagues,  and  ate  aiid 
drank  heartily  with  his  companions.  Next  morning  he  was  foiuid 
dead.  An  examination  showed  thftt  the  swop!  had  penetrated  to 
his  eerebelhtm, 

A  case  of  death  in  a  child,  from  the  penetration  of  the  upper  orbitiii 
wall  by  a  bhiekli>ad  pencil,  is  published  by  Mr.  I',  llewett,  in  the 
'*  Pathological  Transactions.^'  ^Vt  iii'st,  l)rain  symptoms  wore  al)«eni 
Much  force  was  rtHpiired  to  extract  the  pencil,     Un  the  sixth  day,  di6 

rted  often,  kicked  the  bed-clothes,  and  screamed  when  moved. 
In^n  follow^nl  trisniius,  dillicult  bix^athing,  and  eon\'ulsive  movement*. 
Death  ensued  on  the  seventh  day.  Beneath  the  arachnoid  membrane, 
on  the  smface  of  the  heniispJiere,  ivfis  an  extensive  eifu^ion  of  greenish- 
yellow  lymph  and  scrnm,  with  other  morbid  clianges.  Over  the 
orbit,  the  brain  had  suppumted.  The  roof  of  the  orbit  was  much 
fractured.  When  the  eyeball  was  pressed,  pus  flowed  from  the  orbit 
to  the  eraniimi. 

Or  the  symptoms  may  be  seoondary,  from  cerebral  irritation;  or 
tlierij  may  be  fever  and  deliriimi,  from  inflammation  f^f  the  braiB 
and  its  membranes ;  rigors,  antl  coma,  from  abscess  of  the  brain. 
('aries  of  the  hone,  and  exfoliation  may  ensue. 

Even  in  death  fn>m  secondary  eflects,  it  is  often  not  kno\\*n 

the  brain  has  been  injun^d^  till  the  post-mortem  reveals  the  faet. 

»tmie    of  these,  the   symptoms   have  not   set   in   for   days.     Ma 

examples   of  this   kind  are  on   record.      What   stronger  evideud^ 

mn  there   be  of  the  danger  of  these  accidents,   the  uneeilainty   of_ 

the  proguosis,  and  the  necessity  for  surgical  watchfulness  in  the 
of  them  ?  ^  o 

Tiie  fii^t  a(H^ident  that  came  under  my  notice  in  connection  with  ^ 
e.ve  was  a  penetrating  orbital  wound,  attend.^  with  immc^iato  dcatK 
iwo  Ix^'s  wen>  plaWng;  one  locked  the  utht^r  in  the  bed-room, 
n  liJle  the  meai'oerated  one  wm  peeping  tlmnigh  the  key-hole,  l\\«5\K>y 
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oiitsirle  thrust  a  kirn:i-  packiiig-neeilie  at  him  through  it;  the  needle 
pent^tiBtiMg  hi&  orbit,  entered  the  bruin,  and  caused  immediate  death. 

TrvHiment, — The  first  and  natural  thing  to  be  done  is  to  remove 
the  object  that  \u\%  ]ieuetnited;  and  this  is  what  any  intelligent 
bystander  wo  ill  d  do,  whether  profesBional  or  not.  But  this  may  not 
aJways  be  an  eosy  matter  to  acoomplish.  In  the  celebrated  case  of 
the  Duke  of  Guiae,  the  lance  entered  above  the  eye,  passed  out 
between  the  ear  and  the  nape  of  the  neck,  fracturing  the  orbit,  and 
tearuig  the  soft  pfirts ;  and  it  iiuek  bo  fast  that  it  was  necessary  to 
procure  a  i'anier's  pincers  to  pull  out  the  broken  piece. 

The  stun  a  care  ahould  he  token  of  the  patient  in  every  case  which 
seems  at  all  seriouas,  m  if  he  had  received  an  external  fracture  of  his 
ekuU,  mtliout  acute  symptomB*  He  should  be  put  to  bed,  and  every 
Bj-mptom  moat  careftiUy  wat-ohed,  so  that  the  earliest  indication  of 
danger  may  be  liotioed  and  attended  to.  In  order  to  secure  perfect 
re^t  of  the  eye,  and  t<j  limit  its  movements,  it,  as  well  as  its  fellow, 
had  bett^^r  be  closed  for  a  few  days  with  strips  of  court-plaster. 

liespeeting  the  prqpriety  of  attempting  to  elevate  depressed  bone, 
or  to  remove  any  bit  of  it  that  is  injuriously  acting  on  the  brain, 
there  would,  perhaps,  he  a  diiferenco  of  opinion  among  surgeons.  My 
fcieling  is  not  to  condemn  interference.  What  I  said  at  the  end  of 
a  foregoing  eet^tion,  about  the  treatment  of  fractures  at  the  circimi- 
ferenoe  of  the  orbit,  applies  here  also. 

For  the  general  treatment,  it  is  unuorjessary  to  give  directions,  as  it 
liiifers  in  no  wim  from  that  required  for  an  ordinary  fracture  of  the 
akull. 
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Tins  elassification  is  meant  to  apjjl}-  to  bodies  that  ore  so  much 
within  the  orbit  as  to  be  oonoeaJed  from  \dew.  It  necessarily  includes 
two  states,  the  impatjtion  of  a  pjirt  of  the  body  in  the  bone,  and  its 
position  among  the  soft  parts  only.  But  no  one  can  tell  where  a 
thing  actually  lies  or  how  for  it  has  gime.  Brain  symptoms  woidd 
induce  the  suspioion  of  the  roof  of  the  orbit  being  penetrated. 

It  is  fiomefeimes  in  the  first  ini*tauoA>  difficult  to  decide,  sometimes 
impofiglhle,  from  the  extc^mal  condition  of  the  eye,  as  to  whether  any 
fortai^u  body  hits  n^ally  eiit^:'rf^d  the  orbit  or  not,  even  although  the 
person  be  seen  very  soon  after  the  accident.  A  punctured  wound  in 
the  skin  is  always  small  in  relation  to  the  body  that  has  penetrated,  on 
aoooimt  of  the  cuticular  elasticity.  The  swelling  which  may  quickly 
ensue  would  always  render  the  aperture  less  distinct.  In  the  absence 
then  of  any  marked  external  evidence,  and  of  symptoms  of  any  kind 
to  assist  in  the  diagnosis,  a  body  which  has  been  driven  in  may  be 
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iitflammation  in  tlif!  r*ye.  Some  years  lat^r  an  attonipt  to  opewtii 
far  ibo  gtrabiFiiiUi?  failed,  WoriiaTilnwMl  had  now  arrived,  arwl  at 
twenty-four  years  of  age  8yiiij>alhntiu  oplithalmitis  invaded  the  lift 
eye,  and  she  iK>tight  adWoe  at  WeLsbadon.  It  was  eoiusidenJ  ite^^ 
Bory  to  remove  the  eoUapsed  right  eyijLalh  It  was  found  impocBilir 
to  abduf't  the  stump  ^i  as  to  admit  of  the  internal  rectus  muscle  aid 
th©  inifierior  oblique,  being  divided. 

In  thr;  diB^eirtion  whieh  ensued,  a  pie€?e  of  metal  wnjs  met  widi 
whieh  pinned  the  Bolerotica  to  the  orl>iial  wall.  The  metal  wa#  n*< 
removed.  Difitreseing  headaches  and  vomitings  followed,  and  fotil 
diiiehiu'ge  issued  from  the  orbit.  A  seetmd  operation  \vas  ujidertaki' 
to  remove  the  foreign  bod}',  and  a  fragment  of  a  rusted  knittiij|r 
needle  wa«  withdrawn.  SUght  hioniorrhage  and  cerebral  sj^Tuptoni* 
oaian  on.  After  three  weeks  the  patient  improved  and  left  th^ 
lio«pita,L  In  a  few  weeks  she  retiimed  with  eerebral  synii>t4:ims  and 
tiled  in  a  month.  A  po^t-moiit^m  uximiination  diselo^ed  a  puruleul 
defKisit  extending  from  the  left  side  of  the  niedidhi  oblongata  inta^ 
the  sulifeianee  of  the  brain.  \  similai*  dejiosit  waa  on  the  pou« 
V^arolii,  between  the  pia  mater  luid  the  fmiclmoid.^ — From  Weckcfl"*! 
**  Maladies  des  Yeux/' 

At  any  time,  Iiowever  remote,  aiter  any  injury  from  which  there  i* 
the  Itwist  likelihood  uf  a  foreign  body  having  been  driven  into  the 
orbit,  protrusion  of  the  eyeball,  pain,  espetiially  of  a  neuiiUgie  nature, 
and  impairment  of  sight,  may  bo  taken  as  the  strongest  pPBfiUinp- 
tive  evidence  ot  the  [presence  of  such  body. 

Treat hwnt, — The  direct  effects  incidental  to  the  accident  by  wliicb 
the  body  is  wedged,  such  as  injury  t(*  the  several  contents  of  th© 
orbit,  and  to  tlie  bony  walk,  are  the  same  as  those  troui  |>enetrating 
wounds,  and  need  not  be  repeated. 

All  the  clanger  wliicli  usually'  attaches  to  the  impaction  of  ei- 
tnincous  substances  about  the  limbs,  or  about  the  trunk,  are  veiy 
considei-ably  inereosed  when  a  canty  is  invaded,  and  still  more  wj 
that  cavity  is  the  orbit,  t'ellular  erysiiiclas  ensues.  Vision  is  often 
destrc»yed  Irom  inllammation  of  the  ojitic  uer\'e,  or  of  the  eyeball;  or 
from  suj>puration  of  the  latter.  The  most  dangerous  effect,  howeveXi 
is  extension  of  the  inllammittory  actirm  to  the  membranes  i>f  the 
brain,  or  abscess  witliin  the  brain,  without  any  apparent  eontiiiuitv* 
of  in H animation,  by  wliich  death  is  caused. 

It  is  a  strange  fact  that  the  cases  which  have  cndeil  W(]i¥.t,  eiUiur 
in  destruf^tion  of  the  eye,  tff  in  loss  of  life,  are  those  in   which  tho 
impacted  body  has  been  rather  small,  and  in  most  i>f  these,  tho  orbil 
walls  liJtve  escaptnl  jirimurv  injury. 

In  a  i-eccnt  at'cidcnt,  with  the  slightt^st  suspici<»n  of  any  tiling  boin^ 
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surgery.     A  surgeon  is  reiievc*cl  from  all  rt»8jKmsil»ility   \»y  j  ait  tiller' 
IIr*  c^inMinistaiioe  Ijefore  the  jmtieiit,  or  his  friHudti*  from  whniu  m3A 
be  the  yes,  or  no ;   to  lorn  i\m  oye  and  save  Hie,  or  thp  alt^^mativiL  I 
It  is  a  question  that  is  oi'  daily  oeeiUTiaiee  aa  regiirds  the  loss  d 
other  parts  of  tlie  body  for  the  saving  of  lifo. 

AVhen  the  eyehall  is  evidently  destroyed,  the  oxtirr>atioii  of  it  mi?  I 
gi-eatly  faeilitat4-»  the  retiio\al  i>f  a  foreign  body.       It  will  ]  r 
UBeless  damage  l>eing  done  in  the  orbit,  and  secure  gi'eater  e^i 
the  patient. 

Ooiiijiderablo  foreo  has  l»eon  sometimes  fomid  neeef^sary  fur  extniii' 
iug  the  b>dy,  if  it  have  entered  one  of  the  oi'bital  walls  ;  and  heurw 
we  read  of  hand-rices,  screw-pliers,  and  strong  forceps  haWiig  be«B 
required. 

If,  dimng  the  extraetiou,  it  should  appear  that  any  orbital  muack 
is  lieing  dragged,  or  turn,  it  sliould  be  divided  close  tt^  the  eyeball 
as  in  the  ojx^mtion  for  sijuint, 

The  cai-efuJ  a*hipt4ition  of  the  dirided  parts  shoidd  be  enforced 
aet'ording  to  the  <lireetioiis  given  for  treating  woundn  abtnit  the  eye- 
lids and  the  orbital  appendages.  It  is  only  neeessary  to  add,  that  thv 
patient  should  be  kept  in  a  state  of  repose,  till  every  tra<>e  of  inflam* 
njatory  action  sliall  have  pass<*d  away,  be<*au8e  of  the  dangers  of  these 
operations,  and  tit"  which  special  mention  is  inade  in  the  section  on 
gunshot  wounds  of  the  orbit,  p,  tJG. 

If  osseous  disease  have  set  in  as  the  result  of  chrf>nic  periostitist  of 
from  original  fnictui^e,  the  fact  is  generally  declared  by  the  fannatii>it 
of  a  sinus. 

Tlie  gn^atf^st  laicouragemeut  for  the  saving  of  the  eye  exists  in  the 
timely  extinction  t>f  the  Injdy,  if  the  eyoball  itself,  or  the  optie  nervi> 
have  been  iminjui*ed  by  the  accident. 

The  removal  of  small  Imdies  from  the  orbit  has  generally  restored 
health  to  the  pai-t*  But  it  has  happened  that  inttimunation  hns 
Hngere<l  about  the  orbit,  and  the  eyeball  participating,  has  either 
siippunited  or  atro|»hietl. 

The  success,  which  has  attended  the  withdrawal  of  large  bodies, 
has  been  so  quick,  and  so  complete,  even  as  regards  sight  and  ocular 
movements,  as  to  create  astoriislinient,  and  to  }»c  regarded  as  not  the 
least  of  the  ronuirkable  incidents  of  tbc.se  several  cases.  But  this 
has  not  bt»en  invariable  ;  sewndar)^  sjiiiptoms  have  set  in,  and  pro- 
duced much  sufFering.  Sometimes  loss  ol*  vision,  or  death  even  has 
followed  from  tetanus  or  other  causes. 

The  orbit  is  oft^'ii  tolerant  of  the  presence  of  small  things,  and 
somf-times   of  large  ones,   when   the  liones  are  not  touched;    they 
tH:>nir  c!ic'V?^t«Hl,  and  mav   lie   luimdess   for   montht^. 
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cliiriiig'  the  natural  terra  of  lifi\  lint  sometimes,  active  irritation  is 
set  up  after  long  reptise,  and  except  judicious  measures  be  adopted, 
clisawtroiis  consequeTioes  niaj  ensue.  I  ask  those  who  are  less  expe- 
rieneod  in  these  tnatteiis,  not  to  delay  the  appKcation  of  practical 
Burgery  fnmi  any  di-ead  of  its  Beverit>\ 

The  general  result,  however,  when  a  substance  is  not  at  once  ex- 

cted  is  a  natiual  ellbrt  at  expulsion  by  orbital  inflammation, 
absces»,  and  ult'eraf  ion,  and  it  niaj  be  thrown  out  at  the  surface  ;  or 
after  a  alow  and  tedious  proceas  of  disease  of  the  orbital  wall,  escape 
in  the  fauees^  or  in  anj  other  direetion,  as  I  have  pointed  out  in  the 
8et*tion  on  gunshot  injuries  of  the  orbit.  Hather  more  commonly  the 
eye  inflames,  and  is  early  spoiled  as  an  optical  instrument,  or  sup- 
purates, a  eondition  that  may  be  ivs^^ociated  with  like  pathological 
change  B  in  the  nrbit.  Or  the  brain  participating,  the  fatal  symptoms 
of  deliiium,  rigors,  and  coiuTdsions  usher  in  death. 

Trmtmntt  of  tin  avndvid  j^rru  at  a  hfer  period, — Much  may  be  done 
at  a  later  period,  even  if  general  orbital  inflammation  have  set  in^ 
the  eyelids  being  red^  swelled,  and  perhaps  closed,  the  eyeball  pro- 
truding, or  even  if  there  be  tlirobbing  in  the  orbit,  with  great  pain, 
and  constitutional  symptoms  be  well  established.  Then  it  will  be 
noeei^sary  U^  explore  in  the  direetion  in  which  the  body  has  entered, 
or  is  supposed  to  have  enitered,  iw  over  any  hard  circumscribed  inflam- 
matory swelling  whir-h  Avould  probably  be  the  commencement  of  an 
absee^  ar*>und  the  biMly.  In  all  the  cases  of  this  kind  of  which 
I  have  any  knowledge  i>ersonally,  or  by  report,  the  patient  has 
rec^jvered  when  the  body  has  been  removed,  and  in  several  the  eye 
has  l>eeii  saved, 

I  can  give  a  good  example  of  the  removal  of  a  body  at  a  late 
date.  A  stone  ink-l>ottle  filled  vni\L  gunpowder,  exploded  close  to 
the  face  of  a  drummer  hoy.  A  piece  of  the  bottle  was  driven  into 
the  left  eye,  which  was  destr^jyed.  The  first  eSects  of  the  accident 
were  recovere*!  fn>m,  Rix  months  afterwards,  the  boy  was  admitted 
into  the  Portsmouth  H<*Hjiital,  because  of  eversion  of  the  upper 
eyelid,  and  orbital  irritation.  As  there  was  a  suspicion  of  a  foreign 
body  being  in  the  orbit,  Mr,  Norman  made  a  search,  and  he  removed 
wth  a  pair  of  forceps,  after  very  c<.>n8iderable  force,  a  portion  of 
the  stone  bottle,  wliieh  iiad  been  imbedded  in  the  roof  of  the  orbit, 
in  the  situation  of  the  lacrymal  gland.  The  fragment  was  an  inch 
■"''d  a  half  in  length,    thi'ee  quaiiers  of  an  inch  in  breadth,  and  a 

larter  of  an  inch  in  tliickness.     Recovery  ensued. 

An  abscess  that  forms  and  bursts,  or  is  opened  artificially  after 

is  supposed  that  a  body  has  entered,   or  might  have   entered, 
bould  be  careftdly  probed  to  ascertain  whether  anything  be  present. 
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It  18  a  good  preraution  to  koop  the*  ii|K?rtiiro  open  for  fle\*eral  Am 
with  a  bit  of  lint,  and  to  Byringe  it  out  daily.     I  have  kiiowij  ho<li 
thrown  out  in  that  way,  after  they  have  escaped  detectian  with  I 
probe* 

A  sinus  that  follows  any  kind  of  wound  from  an  injury  shotilil 
be  eurefidly  ex[>h)red,  and  for  the  most  paii  should  be  f>nhii;^r(Kl  tn 
fat^ilitate  the  search,  for  in  ail  probability  there  is  something  retained 
that  irritates. 

Evti^aneoiLs  bodies  have  been  driven  into  the  cranial  cavity  thix^tigb 
the  siihenoidal  fissurtr,  and  produeed  death. 

The  skin,  or  the  eonjunetiva,  may  heal  quickly  over  a  body  thd 
has  penetrated  either  the  one  or  the  other,  and  for  a  long^  time  di« 
disturbance  may  ensue.     Healing  may  fail,  and  a  Hst iila  form. 

If  after  a  suffieiently  careful  exploration  the  body  be  not  fr)und  tlu? 
attempt  shoidd  cease,  for  unnecessary  damage  must  be  avoiJcKL 

^\^len  tliere  is  neither  woimd  nor  sinus,  and  all  at^ute  sjmptLima 
are  absent,  but  the  protrusion  of  the  eye  and  other  conditions,  pai*- 
ticularly  pain  and  distiu^bancG  of  %dsion,  induce  the  belief  that  som^ 
thing  extraneous  is  in  the  orbit,  exploration  should  l>e  made. 

Only  once  have  I  seen  irritation  set  up  when  a  foreign  body 
been  at  rest  for  several  years.     A  gentleman  met  Tvith  an  ai'i'identj 
and  it  wtis   supposed  that  a  bit  of  metal  had  entered  the  cirliit 
the  inner  side.     Fifteen  yeai-s  aftenvards,  symptoms  of  distiirbanc 
in  pain   and  inflanmiation  in  the  orbit,  brought  to  miiul  tlie  oiti 
dent.    At  the  con  suit  at  ion  I  proposed  exploration.    Happily  at.  one 
along  the  inner  orbital  wall,  I  detected  a  piece  of  lead,  and  remove 
it.     The  wound  healed  rapidly  and  all  was  soon  well. 


DISLOCATION    OF    THE    KVKBAIJ.    IX    CONNECTION    WITH 
OKBITAL   INJURY, 

The  eyeball  may  slip  out  of  the  orbit,  and  lie  external  to  the  eyefii 
more  easily  than  would  he  thought.     There  i&  a  natiu-al  confoiTnatio 
that  might  preiIisi»ose  to  it,  that  of  large  eyes  and  shallow  orbits. 
Budi  iiistam^>8  of  i>eculiar  though  natural  tbrmation,  the  posterior 
of  the  eyeball  may  be  seen  by  a  little  manipidation.     If,  during  snel 
examination,  the  eyelids  were  fnrf*ibly  tucked  in»  they  would  grip 
eyeball  and  force  it  frnni  the  orbit. 

I  may  mention  incidentally*  that  some  years  ago  I  was  extrs 
an  osseous  cataract  Ironi  n  prominent  and  disorganized  eye  ;  the  iippe^l 
secti<m  was  made,  and  the  cataract  bad  been  just  got  out  with  thi 
cun.^te,  when,  before  the  eyelids  were  relea^^ed,  the  eyeball  was  fori 
out,  actually  dislocated ;   and  as  it  apperirL*d  to  me,  by  tin*  action  c 
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file  orbieulai'iB  muBele.  Tlio  protrusion  was  evidently  increasing, 
I,  therefore,  quickly  put  the  epoaii  of  the  curette  under  the  edge 
of  the  upper  eyelid,  and  lifted  it  fi}r\^^ards,  while  I  pressed  the  eyeball 
back  and  restored  it  to  its  plaoe.  The  whole  occurrence  could  not 
have  occupied  twenty  Beconds,  Vitreous  humour  did  not  escape. 
I  have  read  of  a  similar  oecurrence  during  the  examination  of  an 
eye  that  was  much  protruded  by  an  orbital  tumour.  The  reduction 
was  aeconiplished  with  difficadty.  It  is  not,  then,  difficult  to  imder- 
atand  how  it  is  that  the  eyeball  is  dislocated  by  anything  thrust  into 
tho  orbit,  or  that  so  acts  around  the  orbit  as  to  compress  its  walls. 

The  optic  nerve  and  the  mufiw^les  may  be  only  stretched  in  this 
iK?cident,  or  partially  torn.     The  conjunctiva  suflFers  the  least. 

Some  of  these  dislocatioiis  have  occurred  with  but  little  wounding 
of  soft  parts. 

Sight  is  always  lost  while  the  optio  nerve  is  on  the  stretch. 
At  a  meeting  of  the  Surgical  Society  of  Ireland,  Dr.  Jameson 
detailed  a  case  t>f  dislocation  cjf  the  eyeball  that  had  lately  come 
under  his  notice.  A  powerfid  man,  thirty  years  old,  while  stagger- 
ing about  in  his  room,  drunk,  struck  his  right  eye  against  a  small 
inm  hook,  or  nail,  which  entered  at  the  outer  angle  of  the  upper 
eyelid,  and  protruded  the  eyeball,  rendering  it  firmly  fixed,  staring, 
and  devoid  of  vision.  When  exanuned  two  hours  and  a  half  after- 
wards, the  cornea  was  dry,  cloudy,  and  rather  opaque ;  the  pupil 
moderately  contracted^  vras  iminfluenced  by  the  light  of  a  candle. 
Blood  was  not  extravasated,  nor  was  there  any  unnatural  vascularity 
of  the  conjunctiva,  although  its  upper  sinus  was  partially  torn 
ihnmgh. 

To  reduce  the  dislocation,  the  margin  of  the  upper  eyelid,  which 
was  invisible,  was  sought  and  eknated,  and  the  eyeball  pressed  back 
to  its  place,  w^hich  it  entered  with  a  distinct  snap.  It  was  sup- 
posed that  the  snap  indicated  the  integrity  of  the  muscles.  A  similar 
case  is  mentioned  by  B,  Bell,  in  his  "  System  of  Surgery."  Pains 
in  the  head  and  in  the  eye  ensutnl,  for  which  he  was  cupped  and 
purged.  Six  days  after  the  accident,  all  symptoms  had  disappeared, 
and  vision  was  quite  restored. 

Treatment — Remove  any  extraneous  substance  that  may  be  lodged 
in  the  orbit.  It  is  plain  that  as  the  upper  eyelid  is  most  concenied 
in  maintaining  the  dislocation,  before  an  attempt  be  made  to  get 
the  eyeball  back,  a  probe  or  a  wire  retractor  must  be  inserted  under 
the  tarsal  edge,  the  elevation  of  it  efiected,  and  the  eyeball  gently 
passed  into  position.  The  under  eyelid  can  have  but  little  effect, 
actively,  or  passively,  but  shoidd  it  seem  to  bind,  it  also  nmst  be 
elevated. 
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It  might  not  be  possiWe  to  reduoe  the  dislocated  e^ye,  as  th^  fo 
ing  case  filiows: — A  patient  was  admitted  under  Mr.  Hutcliin«m*s 
care  at  the  Liojidon  Hospital,  '\\'ith  his  left  eje  conipleteh*  ejwt*J 
from  it^s  twx'ket.  It  was  literally  lyiii^  on  his  cheek,  tightly  strangn* 
lated  by  the  everted  ej^'elid.  Some  one  had  tlirust  a  stick  into  hi* 
orliit,  and  eaiised  the  amtlent.  ^\ll  efforts  at  reduction  failed.  Mr. 
IIut4.'hinson  removed  the  eyeball.  The  optio  nerve  ha*i  been  tiim 
across,  A  portion  of  the  orbit  at  its  apex  was  denuded  of  periostieiiin. 
The  Y^atient  got  well  without  a  single  bad  symptom. 

Instances  are  I'ecorded  of  the  eyeball  ha\'iiig  been  dislocated 
accident  for  many  days,  or  even  for  weeks,  and  ultimately  redo 
with  the  restoration  f\f  vision,  slight  protrusion  being  the  only 
raaining  s;^nnj>t(mi. 

Thf*  eijehnil  hm  heen  complHehf  severed  ftwn   the  orhit, — A  fish^ 
mail,  who  w»is  clitmk,  fell  against  the  handle  of  a  door-key,  whj«^ll 
waii  in  the  lock.     The  u]>per  eyelid  was  divided  veilically,  ivnd  tl 
eyeball  was  completely  enucleated,  and  tell  upon  the  floor, 
debauched  man  was  so  intoxicated  that  he  went  to  bed  and  fell  ask 
In  the  morning  the  astoiiishetl  wife  saw  the  eye  on  the  tl<:K>r,      Tt 
physician,  who  was  sent  for,  found  his  patient  in  bed,  covered 
blood,  and  his  orlnt  filled  with  clots,  and  some  portion  of  the  octdfl 
mtUBcles  hanging  out  Ijctween  the  eyelids.     The  man  was  taken 
the  hospital  and  quickly  recovered.     The  case  is  reported   in 
"Annates  d'Omilistique.*-     A  drawing  is  given  of  the  key,  wliich 
bent  at  an  obtuse  nngle,  and  of  the  eyeball,  with  more  or  less  of 
ragged  muscles  adhering  to  it*    In  all  probability  this  unfoilunata  mn 
did  not  get  him  eye  gouged  out  by  a  single  stroke,  but   that  his  orl 
became  fixed  on  the  key,  and  in  struggling  he  toi'c  the  eyeball  aw-ay.l 

JJiHlmfffioH  from  tJf'tiKvfl  h/ood. — In  this  case,  related  in  the  "  Annak 
d*Ocidistiqne/*  there  can  bo  little  doul)t  that  effused  blood  caused  th^ 
tUslocation.     A  lad  fell  from  a  great  height  on  boai'd  shij>,  and  stmel 
the  left  side  of  his  head.     He  was  insensible,  and  blo<Kl  flowed   fron 
his  ears*  nose,  aud  nioullL    The  eye  waw  diKlocatcd  to  the  tip  of  the  nc 
Three  months  after,  the  prf>tnision  remained  and  vision  was  gone, 
five  months  there  was  not  any  protrusion,  but  the  blindness  remains 

CARIES   OF   THE    ORHTF,    AND   SEfX>SDAKV    OR   f  HROKIC   NECROSIS. 

Jif/  fhr  frmt  Cftrir^t,  I  uiidci^taud  increased  vasculai*ity  of  a  bon^ 
with  interhtitial  absoi'i>tion  ;  or  softening,  followed  by  ulceration  and 
fluppuration.  The  organized  portion  of  the  bone  is  broken  down,  and 
the  earthy  materials  are  thrown  off  in  molecuh^^s  in  the  pus  whicl 
aeoompanies  the  diseased  action.  I  Jiries  chiefly  aflects  the  cancelloi 
struct  nros. 
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NecraaiSf  signifies  death  of  the  bony  tissue  in  a  mass,  and  is 
analogous  to  the  sloughing  of  the  soft  tissues.  As  a  ohronic  affection, 
Buoh  as  it  would  occur  in  the  orbit,  not  traumatic  as  from  a  fracture, 
but  idiopathic  and  secondaiy,  it  is  generally  confined  to  the  compact 
texture  of  the  bone. 

Caries  and  necrosis  fi^uently  co-exist  about  the  orbit ;  the  latter 
coming  on  at  a  later  period  of  the  osteons  disease ;  but  generally 
occurring  in  a  very  limited  degree.  Perhaps  there  is  no  such  thing 
as  caries  without  some  degree  of  necrosis,  if  we  include  as  necrosis, 
the  separation  of  any  recognisable  bit  of  bone. 

1^  disease  is  ushered  in  by  inflammation  of  the  eyelids,  and  of 
the  conjunctiva.  An  abscess  forms  and  bursts.  Accordingly  as  there 
is  aouteness,  or  sub-acuteness,  in  this,  the  first  stage,  will  there  be 
constitutional  symptoms  with  fever,  or  not.  There  is,  therefore,  a 
great  difierence  in  this  respect  in  cases.  In  the  same  way,  there  may 
be  much  pain  or  none.  So  it  happens  too,  at  first,  that  no  one  may 
be  able  to  say  whether  there  is  merely  a  simple  abscess,  or  suppuration 
the  forerunner  of  caries.  As  the  disease  progresses  the  skin  becomes 
depressed,  pale,  or  bluish,  granulations  spring  up  around  the  aperture, 
and  a  fistula  is  established. 

Probing  detects  bare  bone. 

The  early  pus  is  ill-formed  and  coloured,  and  often  offensive  to 
smell.  It  tarnishes  the  silver  probe.  It  gets  healthier  only  when 
the  diseased  action  is  reduced. 

Causes.  Of  the  predisposing  causes,  struma  is  the  most  frequent ; 
indeed,  if  syphilis  and  the  abuse  of  mercury  be  put  aside,  there  are 
comparatively  few  cases  that  cannot  be  traced  to  its  influence.  My 
own  observation  induces  me  to  think  that  syphilitic  caries  very  rarely 
affects  the  orbit  in  the  adult.  It  is  difficult  to  say  how  far  inherited 
syphilis  may  produce  caries  in  children,  which  we  call  strumous 
caries.  Of  course,  from  the  history  of  a  case  only  can  the  diagnosis 
be  made.  The  state  of  the  ulcerated  surface  affords  no  indication. 
The  afflicted  individuals  are  chiefly  children  who  have  been  scrofulous, 
or  are  at  the  same  time  affected  with  some  scrofulous  disease  of  the 
osseous  system.    A  blow  is  a  common  exciting  cause. 

Caries  and  necrosis  may  occur  in  any  portion  of  the  orbit ,  but  eveiy 
part  is  not  equally  liable  to  suffer  from  it. 

The  circumference,  especially  the  outer  inferior  angle,  is  most  com- 
monly involved,  and  more  frequently  in  children.  Cases  so  circimi- 
stanced  are  the  most  favourable,  because  the  disease  is  external.  They 
are  more  easily  treated,  and  the  damage  to  the  parts  aroimd  is  not 
generally  so  marked. 

External  effects.     These  are  according  to  the  destruction  of  the  soft 
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I»ftj1«  ttiid  of  the  bone*  and  as  respects  dc^fonnity,  accordincr  to  tln» 
part  of  the  orbit  involved. 

Firsts  of  the  diHease  at  the  maigin  of  the  orbit,  in  fi-oni  oi  tii* 
orbito-palpebnil  fascia. 

tHMortion  of  the  palpebne  and  retraction,  arisiiig  out  of  adbeawi  I 
Cirf  the  skin  and  implieating  the  |>eriosteimi,  thereby  constituting  €!»- 1 
iC3e8»  which  are  forme*l  diiring  the  eoutinuance  of  the  cLbsease,  }M  | 
are  more  marked  when  it  oeaaee,  are  the  common  oonsequeuoes.     Th^ 
I  eyeball  may  Ix^  jiemianently  exposed,  and  suffer  from  chitiiiio  infliUE- 
aation  and  nebula  ul*  the  cornea ;  or  fr(jm  deposit  of  pu3  between  the 
layers  of  the  cornea,  with  ulceration,  \^'hich  may  end  in   prolaj» 
^of    the   iris*   or   cf)Uap&e.      The   ex|^K3sed  eanjuneti\'a   may    b^conw 
'granidar.     The  gi*eater  portion  of  the  eyelid  may  be  lost  bj  suppu- 
ration and  ulceration. 


Fifi,  31. 


Fig.  *il,  taken  from  a  patient  with  caries  of  the  upper  edge 
tlip  orhit,  shows  to  what  df  gi-ee  the  eyelid  may  bo  inliueiieej  wheul 
the  diHcaae  has  proceeded  imcheoked  for  years,  as  it  did  in  this  younjjj 


Fi.i.  32. 


The  taiNal  edge  in  dniwii  up  to  the  ejr^brow,  and  the  eotijunfv 
tiva  very  nniolj  tliickenecl  from  clironiu  iiiHaniyjution,  niaiids  out 
pmioineiit  foldti  with  deep  fiuit)W8,    It  ifi  the  most  mai^ked  examph 
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ectropiiun  of  the  upper  eyelid  firom  this  cause  that  I  have  ever  met 
with. 

The  worst  effect,  then,  is  damage  to  external  parts.  There  is  very 
rarely  that  internal  cerebral  implication  by  which  life  is  lost. 

The  other  sketches  show  the  more  common  degrees  of  the  same 
kind  of  deformity.  Fig.  32,  taken  from  an  old  man,  shows  elevation 
of  the  eyelid  and  retraction,  with  little  eversion  of  the  tarsal  border. 

Fig.  33  gives  the  eyelid  quite  everted,  without  damage  to  its 
border. 

The  next  sketch  is  a  very  faithful  delineation  of  damage  to  the 
lower  eyelid,  with  displacement. 

Fiu.  34. 


Disease  tcithin  the  orbit.  The  more  internal  the  disease  lies,  that 
is,  when  it  is  behind  the  orbito-palpebral  fascia,  the  more  severe  will 
be  the  effects,  the  greater  will  be  the  danger  to  the  eyeball,  and  more 
also,  the  risk  to  life. 

Deep-seated  caries  may  ensue  from  inflammation  and  suppuration 
of  the  orbital  areolar  tissue,  between  the  roof  of  the  orbit  and  the 
levator  palpebrse  superioris,  or  between  the  floor  and  the  rectus 
inferior  oculi ;  if  the  pus  be  not  evacuated,  or  do  not  escape  externally. 
The  periosteum  gets  involved  and  inflames,  and  then  the  bones 
ulcerate.  But  the  pus  may  escape  into  the  nose  by  the  lacrynial 
passage,  or  into  the  zygomatic  fossa  by  the  spheno-maxillary  fissure. 
ft  may  reach  the  frontal  sinus,  or  the  cranium,  or  the  maxillary 
antrum  by  causing  absorption  of  the  contiguous  bones. 

With  so  much  complication,  mistakes  in  diagnosis  are  not  to  be 
wondered  at. 

Deep  orbital  caries.  Death.  Henry  Bird,  aged  eleven,  was  admitted 
into  King's  College  Hospital,  suffering  from  severe  cerebral  symp- 
toms, which  supervened  on  caries  of  the  orbit.  Three  years  pre- 
viously an  abscess  formed  over  the  orbital  edge,  and  from  time  to  time 
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there  were  exfoliations  of  Ijoue,  till  the  lower  and  outer  bordets  of 
the  urLit  were  completely  destroyed,  and  a  deep  suppurating  flasm^ 
formed*  The  lower  jaw  was  rigidly  closed,  the  lower  eyelid  eveitid* 
and  the  eheek  mnoli  swollen.  lie  died  of  sjTnptoms  of  pnexuuonia, 
with  inflammation  and  com|>ressio3i  of  the  hrain.     The  following  stM* 

r  wa8  revealed  by  a  post-moi'tem  exandnation,  at  which  I  was  present. 
A  large  portion  of  the  malar  hone  was  destroyed  by  exfoliation. 
The  orhital  and  cerebral  surfaces  of  the  greater  wing  of  the  sphenoid 
bone  were  carious,  and  the  periosteum,  and  the  diu^a  niat^^r,  wew 
soft  and  pnlpy^  and  separated  by  pus.  In  that  pari  of  the  middle 
lobe  of  the  left  hemisphere  of  tlie  brain,  lying  on  the  diseased  lione, 
was  a  circumscril>ed  al>soess,  about  the  size  of  a  large  nut,  which  had 
opened  into  the  sac  of  the  ai'achnoid.  In  the  left  lateral  siniis  wae 
about  a  drachm  of  i>ils. 

A  second  case  may  he  given.  A  remarkably  robust  and  powerfid 
carter,  forty-two  years  old,  a]>plied  to  me  at  the  Central  London 
Ophthalmic  Hospital,  with  impaired  vision  and  sUght  prcjtnision  of 
the  left  eyeball,  without  lateral  displacement.  The  integuments  rf 
the  external  canthus,  and  of  the  cheek,  were  swollen  and  indurated 
without  either  redness  or  pain.  The  other  portions  of  the  eyelids 
were  healthy.  The  ]>rotrusion  and  the  mistiness  of  sight  commenced 
three  years  prior  to  his  applying  to  me,  but  the  sweUing  was  of 
recent  occurrence.  From  time  to  time  huntb-eils  of  leeches  had 
been  applied,  partly  by  the  dii'ecfion  of  a  siQ'geon,  and  partly  by  his 
own  desire.  I  lost  sight  of  him  for  seven  months,  when  paroxysms 
of  pain  induced  him  to  return-  The  eyeball  was  now  more  pro- 
minent, its  movements  were  restricted,  vision  decidedly  worse,  the 
tumefaction  greater,  and  the  parts  inflamed.     He  was  emaciated  and 

fvery  weak.  Even  now  I  could  not  be  certain  that  suppuration 
existed,  but  I  made  a  pimctm-c  over  the  outer  and  lower  edge  of 
the  orl»it,  appai^ently  the  most  favourable  spot,  and  deepened  the  cut 
through  the  bra\\7iy  tissue  to  the  bone  before  the  pus  flowed,  about 
a  de^sseri-spoonful  escaping.  Much  temporary  relief  ensued.  He 
liecame  very  debihtated,  left  me,  and  went  into  King*s  College 
Hospital.  After  much  ner\'oiis  excitement,  delirium,  and  fits  of  an 
eiiilej>tie  character,  coma  supervened,  and  he  died.  I  attended  the 
post-mortem  examination,  wluch  was  peribiTued  in  the  presence  of 
Dr.  Todd  and  Sir  W.  Fergusson.  No  trace  of  disease  could  be 
fotmd  within  the  cranium.  There  wai?  caines  of  the  whole  of  the 
interior  of  the  malar  br^ne  and  of  its  outer  aspect.  A  small  sinus, 
not  invohing  the  bone,  had  burrowed  through  the  spheno-m axillary 
fisstu'e  into  the  zygonmtic  fossa.  An  abscess  completely  encircled 
this  bone.     There  can  be  no  doubt  that  the  disease  commenced  in 
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the  interior  of  the  orbit,  and  in  all  probability  at  the  most  posterior 
part  of  the  malar  bone,  and  subsequently  passed  to  the  exterior. 

Caries  may  exist  at  the  back  of  the  orbit,  and  run  through  its 
stages,  and  produce  death  by  inflammatoiy  changes  in  the  membranes 
of  the  brain,  or  in  the  brain  substance,  without  any  external  abscess, 
the  only  symptoms  being  protrusion  of  the  eyeball,  with  more  or  less 
immobility,  both  of  which  might  be  produced  by  an  orbital  tumour. 
Therefore  a  wrong  diagnosis  might  be  made.  Indeed,  in  such  a  case, 
it  could  scarcely  be  guessed  what  is  the  disease.  Only  an  examina- 
tion after  death  could  verify  the  presence  of  caries. 

Here  the  fimction  of  sight  may  be  lost,  firom  implication  of  the 
optic  nerve  in  disease,  when  the  portion  of  the  sphenoid  bone, 
including  the  optic  foramen,  is  carious.  The  optic  disk  would  give 
evidence  of  such  complication. 

In  rare  instances  several  portions  of  the  orbit  may,  at  the  same 
time,  be  aflFected  with  caries,  and  several  distinct  sinuses  may  exist, 
some  opening  on  the  eyelids,  some  around  the  orbit.  I  have  not 
myseK  met  with  such.  These  sinuses  are  said  to  be  caused  by 
severe  orbital  cellulitis.  When  the  inner  wall  of  the  orbit  is  carious 
or  necrosed,  and  the  bone  penetrated,  the  pus  passes  into  the  nostril. 

When  the  aflFection  is  left  to  itself  it  lingers  for  many  years,  it 
may  be,  during  the  entire  growing  period  of  the  individual,  and 
inflicts  much  damage  before  arrest  ensues.  Medicine  and  surgery 
can  be  depended  upon,  as  a  rule,  for  staying  its  progress  in  any 
of  its  stages. 

Treatment.  As  the  earliest  local  indication  of  the  disease  is  in- 
flammatory action  tending  to  abscess,  the  treatment  in  a  case  seen 
sufficiently  early  should  be  to  stop  the  suppurative  action  by  leech- 
ing, by  the  application  of  cold,  by  rest,  and  that  which  tends  to 
improve  the  health.  Success  is  more  likely  to  ensue  if  the  diseased 
action  should  commence  in  the  soft  parts  rather  than  in  the  peri- 
osteum or  in  the  bone.  Should  these  endeavours  fail  to  prevent  an 
abscess,  they  may  notwithstanding,  have  the  efiect  of  limiting  its 
volume  and  of  preventing  much  damage. 

When  an  abscess  has  formed,  the  pus  should  be  evacuated  without 
delay.  There  is  no  exception  to  this.  Thereby  much  is  done  in 
preventing  caries,  especially  if  the  periosteum  be  the  primary  seat  of 
the  abscess,  or  of  limiting  it,  if  its  origin  be  in  the  bone.  The 
incision  should  be  ample,  and  the  periosteum  should  be  always 
thoroughly  cut  through  when  pus  is  behind  it. 

The  opening  should  be  directly  over  the  fluid,  and  i)ot  made 
indirectly  through  the  conjunctiva,  by  the  side  of  the  eyeball. 

The  probe  should  at  once  be  used,  and  necrosed  bone  sought  for, 
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^m^  mtKKmor  tub  urbtt^  etc. 

;  Will  use  such   may  &%v^^  and  a  sequpstnini   may  lie  peadv   l-^    - 

'  rettjov^     Necroflis  alone  may  be  present* 

The  incurioii  alwaya  has  a  tendency  to  oontraot,  therefore^  if  nece»- 

,  isry,  it  should  be  daily  dilated  with  lint.     An  occasaonal  enlarge- 

'siiint  with  the  knile  may  be  requisite.  The  fonnation  of  a  Hinos  is 
always  prcfjudieiaL  If  the  secretion  he  what  is  known  as  tinhettlthjy 
the  ah«ee8s  cavity  shouhi  be  stimulated  with  astringent  injectians* 

Tlie  aliiieess  should  never  be  opened  ^ith  ^charotic«i,  and  aboi^ 
all,  not  with  eaii«tic  potash,  for  this  is  a  clumsy  and  painful  way  of 
applying  practical  surgery.  As  regards  the  potash,  its  action  always 
extends  beyond  the  spot  touched,  and  more  sloughing  is  often  pro- 
duced than  is  expeiied  or  wished  for.  I  never  use  it  aljout  the  m 
or  face  for  any  juirpose. 

Warm  fipplications  are  now  most  required.     At  what  time 

I  poultice,  whii^h  is  the  chief  of  these,  should  be  discontinued,  must 
be  left  to  the  judgment  of  the  sui-js^eon. 

If  the  diseased  action  should  progress,  and  caries  b©  established, 
evcryihi?ig   njust  be  done  to  arrest  it,    and  if  necrosis  should  befl 
a«sociat4Ml,  the  fonnation  of  the  sequestrum  must  be  assisted  indi*^ 
rectly  by  withhulilmg  anything  which  irritates,  and  by  such  local 
and  gent^ra!  nicannrcs  as  will  [»reveiit  attacks  of  inflammation. 

^JSo  met  lines  necrosis  is  a  happy  combination  with  caries,  in  cauBin^ 

fftiatiiral  step  tf) wards  cure,  by  the  separation  of  the  dead  bone 
taking  place  at  a  spot  where  there  is  capability  of  healing. 

Mtrr  cj-postu't*  of  hone  from   an  ulmrm   muHt  not  be  mi^oken  Jof 
varien  or  nr(rom.     The  child  of  a  iioble  family  had  several  abaoeeees 
about  the  brMly,  together  with  one  at  the  lower  and  outer  edge  of 
tlie   orbit,  winch   was   opened   by  a  small   puncture.     Little   relief 
followed;   and  as  the  eyGilida  remained  swollen,  the  eye  intiamed, 
and  bare  bono  was  felt  by  the  probe,  it  was  supposed  that  caries 
c.vi.stcd.     1  made  a  free  incision  tlirough   the   swuUen   and  boggy 
tissues,  giving  a  proper  exit  to  the  pus,  and  for  a  few  days  main- 
taiiu*d  an  opeiiing  liy  intriMlucing  u  Htrip  of  Hut.      The  impnn^ement 
was  ino«t  marked,  and  in  loss  than  tliree  weeks  the  cliild  left  tow 
with  the  abscess  nearly  cicatrized.     In  another  week  it  was   w< 
Cfirii*s   was    never  present.     Acrid,   tliin,   and    fcetid    pundent    dia*' 
charges  with  unlicalthy  granulations,  are  pretty  sure  signs  of   th^ 
bcine  being  diseased,  and  the   probe  will  generally  confirm  tin 
in*!' 

*  ry  and  the   microscope   assist  us  to  diagnose  disease 

bone*     An  ui»preoiable  quantity  of  phosphate  of  lime  in  an  ounce 
of  '  -  mu  from  a  liuubar  abseess   or   psoas,  is  an  indication  o1 

Uf  uidition  of  \hi^  vertebne.     Tliis  test  will  stTve  when  th< 
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abscess  is  small.  If  the  neorotio  pus  be  placed  under  the  microscope, 
an  amorphous  deposit  will  be  seen,  which  will  disappear  on  the 
addition  of  dilute  aoetio  aoid.  Or  if  the  pus  be  burnt  away  in  a 
platinum  spoon,  the  phosphate  of  lime  will  be  left  in  the  form  of 
a  greyish  powder,  which  may  be  dissolved  in  muriatic  acid  without 
effervescence,  and  then  precipitated  by  an  excess  of  ammonia. 

The  chief  local  point  in  the  treatment  of  caries,  is  the  tnaintenance  of 
a  sufficient  opening,  whereby  there  shall  be  a  free  exit  for  all  secre- 
tions. It  is  astonishing  how  much  of  inspissated  pus  and  cheesy 
material  collects  in  these  cases.  Mere  washing  is  often  insufficient 
to  dislodge  it,  and  scraping  it  out  from  time  to  time  will  alone 
suffice.    • 

Modern  surgery  teaches  us  that  the  process  of  cure  may  he  much 
facilitated  at  times  by  removing  the  carious  bone,  which  is  incapable 
of  repair,  and  is  rarely  cast  off  except  by  a  very  tedious  process. 
The  necessity  of  cutting  beyond  the  diseased  part  into  the  new 
bone,  which  is  thrown  out  by  nature  for  the  purpose  of  repairing 
the  lesion,  is  well  known ;  yet  surgeons  seem  loth  to  carry  out  the 
practice  in  caries  of  the  orbit,  and  disease,  that  might  be  cut  short 
in  a  few  months  or  weeks,  is  allowed  to  continue  for  years.  The 
gouge  is  the  instrument  that  must  be  used,  but  with  the  greatest 
care  about  those  parts  of  the  skull  that  are  contiguous  to  the 
brain.  This  should  not  be  undertaken  till  there  is  actual  necessity 
for  it,  till  local  and  general  measures  have  been  fairly  tried,  and 
have  failed,  and  till  sinuses,  if  they  exist,  have  been  efficiently 
dilated.  If  this  caution  be  observed,  the  injurious  practice  of 
operating  when  the  soft  parts  are  in  a  state  of  acute  inflammation 
is  obviated,  and  the  best  period  for  this  the  last  attempt  is  secured, 
viz.,  when  the  natural  powers  have  made  an  effort  at  repair  in  the 
surroimding  bone. 

It  is  chiefly  about  the  circumference  of  the  orbit,  where  this  form 
of  practical  surgery  is  applicable.  The  upper  orbital  wall  could  not 
be  so  treated.  It  may  be  necessary  to  use  the  gouge  more  than 
once,  at  one  spot. 

Dilute  nitric  and  phosphoric  acids  may  be  employed  with  advan- 
tage in  those  cases  in  which  the  gouge  cannot  be  used.  The  late 
Mr.  Bransby  Cooper  recommended  phosphoric  acid  diluted  with  an 
equal  weight  of  water,  as  being  usefiil  in  facilitating  the  removal  of 
sequestra,  by  converting  the  phosphate  of  lime  into  a  bi-phosphate, 
which  is  more  soluble  and  more  readily  acted  on  by  the  pus.  This 
lotion  is  too  strong  to  be  used  freely  about  the  neighbourhood  of 
the  eye,  for  its  accidental  contact  with  the  conjunctiva  would  be 
very  painful,  if  not  otherwise   injurious;    but  it  may  be  applied 
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aocmraiely  and  in  small  quuntiiies  witli  a  LiilbIi,  or  by  tueans  of  t- 
bit  of  lint.     Less  care  is  needed  il'  a  much  weaker  Boliitiun,  say  4>n^ 
part  to  seven  of  water,  is  employed,  but  of  course  the  efficacy  wo 
be  much  less, 

A  sequestrum  ntmt  be  remorrd  m  mon  as  it  is  detcded.     It  may  be 
felt  for  the  first  tiino  ooly  when  the  gouge  is  being  used.     He 
as  in  other  parts  of  the  bony  frame,  it  may  be  so  loi'ked  in  thai^ 
meehauieal  relief  is  deniaiideJ. 

A  patient  of  mine  at  8t.  Mary-'s  Hospital,  a  lad  eleven  years  of 
age,  of  a  serofuloiis  diathesis,  had  cju-les  oi'  the  upper  edge  of  thai 
orbit,  and  the  surrounding  soft  paiis  being  in  that  quiest»ent  stat 
that   waiTanted   interlerenee   with   the   bone,  I   scraped    arway 
carious  portion  from  the  outer  side.     ^\Tiile  applying  the  goug'e  far! 
a  similar  purpose  to  the  inner,  I  discovered  a  necixised  piece 
big  as  a  pea,  whitdi  was  easily  released  from  the  enclosing  cavity  bj 
a  few  touches  with  the  gouge. 

I  subjoin  a  sketch,  taken  after  cicatrisation,  to  show  how  HttU 
deformity  remains. 

Fi.j.  36. 


Had  there  been  negleet  in  tliis  ease,  a  distressing  ectropium  mi 
have  been  inevitable. 

A  good  deal  of  deception  is  sometimes  occasioned,  during  the 
treatment  of  tliese  cases,  by  the  eoiitraction  of  the  outer  aperture 
of  the  skin,  and  attcm|}ts  are  made  by  strapping  and  other  meana 
to  close  the  wound,  when  all  the  tirne^  the  caries  is  as  bad  as  ever, 
or  a  sequestnmi  is  yet  to  be  removed.  Tliis  error  must  be  prevented 
by  carefallj^  examining  the  bottcjm  of  the  woimd  \\\m\  time  to  time 
So  long  as  a  bony  surface  can  be  touched,  so  long  also  must  it 
considei^d  tlmt  disease  of  the  bone  is  present,  and  thnt  treatment 
for  it  is  nec'essa^J^  As  soon  ns  it  is  certain  that  granulatiuns  only  are 
touched,  and  not  bone,  the  proeess  of  oicatrization  should  be  helpeti 
by  the  aiii*r<»ximntinn  of  surfaces,  and  so  forth. 

Tito  brt^'ioh  wliicb  is  made  by  the  loss  of  bone  about  (he  orbit^ 
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cause.  L.  I^,  aged  fbiu-tfeii  year^.  At  the  age  nf  tlire^  yeari  Bb» 
had  caries  and  iieerijsis  of  the  right  thumb,  and  aiter\i'ank,  i» 
0uooe6sion»  of  the  left  foot,  right  lower  jaw,  right  malar  bone,  au^ 
to  a  small  extent^  of  tlie  outer  edge  of  the  hil  orhit^  from  eat'b  ^f 
which  places,  small  pienes  of  bone  eame  at  inten*aJs,  In  e«iiiie 
queuee  of  the  idceration  and  subsequent  cicatriamtion  attendant  m 
the  disease  of  the  right  orbit,  the  lower  eyelid  was  conipl* '  '^ 
debtroyed^  %rit]i  the  exeeptiim  of  its  eiliai-y  nuiTgin,  whioh  was  diuvi 
down  and  firmly  fixed  at  the  bottom  of  a  deep  depression  half 
inch  below  the  margin  of  the  orbit.  The  eye  had  been  in  this  8tfl 
ibr  six  years,  when  the  girl  applied  to  Mn  Taylor  at  the  Cent 
LfOndon  Ophthahnie  Hckspitah  The  sketeli  of  the  deformitj  ji 
critieally  orirreet. 

Transplantation  of  skin  was  done  w^tli  sueeesa,  and  the  ejelij 
restored.     The  eye,  as  it  appeared  after  the  operation,  is  delineate 
among  the  illustrations  of  eetropium. 


PROTRUSION     OF    TilK     EYKHAI.LS— ENLARGEMENT     OF     THE     THYI 
GLAND — INt'REASED    ACTION    OF    TlfF.    HEART. 


The  names  thia  affection  has  received  from  different  men,  at  h« 
and  abroad,  are  very  nimieroos.  The  most  familiar  among  ub  ar» 
these :  Ana?mie  exophthalmos  ;  aniemie  protrusion  of  the  eyebalk 
affection  of  the  htjurt  and  thyroid  gland ;  exni>hthalmie  g*»itre 
vascular  biTJuehocele  and  exophthalmos;  cardiagmuB  8trtiino6U$ 
struma  exophthalmica ;  anaemia  and  its  eonBe<|uenees ;  Graves*! 
disease. 

The  literature  of  the  gubject  has  been  searched  most  fiilly  h 
Dr.  lleteher,  of  Manchester,  Ilrifhh  Mrdtrni  Journtti^  vol.  i,^  186ii 
and  Dr.  Jumca  Begbie,  **  Uontributions  to  rraetieal  Medicine,"  186: 
They  show  that  St.  Ives  wTote  about  the  disease  in  1722,  and  giv 
the  names  of  many  others  who  followed.  Some  of  our  Cfiuntryme] 
in  years  hmg  past  have  contributed  to  the  stock  of  knowledge. 

To  Dr.   Graves,   however,   is   due   cliieily   the   merit  of  modern 
research.     In    18^io,  Dr,   James  Eegbie    ibllowed.     Then   Baseilow, 
who  gave  the  most  complete  account.     Then  8ir  H.  Marsh.     The] 
Dr,  Stokes,  of  Dubhn  ;  Kunjberg  and  Henoch,  Virchow  and  Oppol 
zer,    and  Oraefe,  in  Germany  ;    James  Begbie,  James  Warburto: 
Begbie,  Dr.  Jjaycook,  of  Edinburgh  ;    Dr.  Fleteber,  of  Maorhestor ; 
Dr.  lieith,  of  Abenleen  ;  and  Drs.  Aran  and  Trousseau,  of  l^ajis. 

Th>   (ftAafHe   occurn   in    tlu^  tjrvaUr    tnunbrt*  of  cmrs  in  /enta/r^^ 
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recorded  by  Romberg  and  Henoch,  and  Mr.  R.  Taylor,  and  With- 
uisen,  and  others. 

The  period  of  life  at  which  it  appears  is  ahnost  in  every^  case  during 
reproductive  activity ^  although  it  may  arise  at  any  age. 

The  males  that  have  been  affected  have  always  been  of  a 
markedly  nervous  temperament,  and  nearly  always  at  a  more 
advanced  period  of  life  than  the  females.  As  an  exception,  Mac- 
kenzie relates  an  example  at  sixteen. 

Symptoms.  The  approach  of  the  disease  is  generally  marked  by 
extreme  nervousness,  irritable  and  capricious  temper,  palpitation 
of  the  heart,  and  throbbing  of  the  vessels,  headaches,  flushing,  and 
fulness  of  the  head,  face,  and  neck,  with  slight  enlargement  of  the 
thyroid  gland,  and  a  feeling  of  pressure  on  the  throat,  sleeplessness, 
and  a  lustrous  appearance  of  the  eyes.  There  may  be  also  a 
peculiar  pigmentation  of  the  whole  eyelids.  Menstruation  is  sooner 
or  later  affected,  and  the  patient  is,  as  a  rule,  pale  and  anaemic; 
and  there  are  generally  present  the  so-called  ansemic  murmurs  over 
the  heart  and  great  vessels. 

It  is  of  the  conmionest  occurrence  for  persons  to  present  them- 
selves with  such  symptoms  in  the  out-patient  rooms  of  an  hospital. 
They  complain  generally  of  some  irregularity  of  the  catamenia,  and 
get  well  after  the  usual  remedies. 

Graefe  speaks  of  cases  not  very  rare,  where  rapid  action  of  the 
.  heart  and  defective  movement  of  the  eyelids  are  alone  present.  He 
also  points  out  that  the  superior  eyelid,  which  in  health  should 
follow  the  eyeball  in  looking  upwards  or  downwards,  moves  little  or 
not  at  all  in  exophthalmos,  and  besides,  leaves  the  eyeball  too  much 
uncovered,  a  symptom  which  he  copsiders  as  pathognomonic  in  early 
and  slightly  marked  cases.  He  shows  that  this  state  of  the  lid  is 
independent  of  the  exophthalmos,  that  it  may  come  on  during  the 
progress  of  the  disease,  and  disappear  without  the  exoplithalmos 
getting  less.  Volimtary  closure  of  the  eyelid  is  free  and  unim- 
paired, unless  the  degree  of  the  protrusion  mechanically  interferes, 
as  it  may. 

As  the  disease  advances,  the  palpitations  of  the  heart  and  vessels 
become  more  and  more  distressing.  The  thyroid  gland  enlarges, 
the  eyeballs  gradually  become  more  prominent,  and  assume  a  wild 
appearance.  The  nervousness  and  irritability  increase,  and  the 
least  emotion  greatly  intensifies  the  symptoms. 

Vertigo,  beatings  in  the  ears,  throbbing  of  the  temples,  a  feeKng 
of  fulness  in  the  chest,  and  increased  heat  of  the  body,  annoy  the 
patient. 

The  sensation  of  heat  is  not  imaginary,  but  real,  for  both  Basedow 


(IF    TIIK    OHBIT,    KtV, 

and  TiesBier  have  noted  an  iiiereaee  of  temperature  in  the  body  to! 
the  extent,  affording  to  the  latter,  of  two  or  three  degrees.  Wmp-| 
burton  Begbie  Biiyg  this  feeling  iB  not  localizedj  but  is  general,  and  is 

often  great  in  the  feet. 

Professor  Troiusseau  also  mentions  the  presejice  of  the  ^^tadifi 
oerebrale/'  produced  almost  immediately  by  the  slightest  initntioii 
un  the  skin. 

Sleepless  nights,  emaeiation  and  weakness,  mth  frequent  vomiiing; 
eome  on,  as  well  as  loathing  of  animal  food  and  craving  fai 
vegetables.  This  last  8>Tnptom  is  not,  however,  invariable ; 
|>er8ons  refuse  food  of  all  sorts.  Begbie  has  found  many  euflering 
from  lienteria,  the  food  being  only  iiaitiallj  digested* 

Not  infrequent  epistaxia  and  other  hiemoiThages  take  place,  render. 
ing  the  patient  still  more  prostrate. 

Dygpncea  of  a  severe  and  occasionally  paroxysmal  eharacter, 
sometimes  present,  threatening  suifocation.     This  is  happily,  howJ 
ever,  not  of  frequent  ocourrenee, 

Kuth  mentions  a  ease  <jf  a  female  whose  hair  be*rau  to 
partially  grey  and  to  lall  out,  at  the  age  of  twenty-nine,  when 
attaeked  by  the  disease. 

T/ic  order  of  the  st/wphms  tthonid  be  dudied^  and  each  examined  in 
detail. 

The  Jirftt  Htjmpiom  genemllij  compknmd  of  is  pttlpitathn.  Stokes, 
and  most  authorities,  seem  to  believe  that  the  heait  is  the  first  organ 
to  become  afl'ected,  and  the  goitre  generally,  but  not  olwa^^s,  to 
precede  the  exophthalmos.  Trousseau,  however,  says,  **  that  all 
phenomena  which  are  due  to  the  same  cause,  appear  simultaneously 
and  have  the  same  period  of  invasion,''  and  that  any  succoi^sion  is 
more  apparent  than  real,  and  depends  upon  the  patient  or  physioian 
finding  it  out.  In  the  Gftzrffp  <A.v  Ildpiiatw,  IS(>'],  p.  381),  is  mention 
of  a  female^  in  whom  all  this  look  place  from  gi'ief  in  a  single  night. 
In  one  case  observed  by  myself,  all  tlie  B;yTnptom8  were  simidtane*au8. 
But  certainly,  if  these  symptoms  commence  generally  at  once,  ther^ 
is  irregidarity  iu  their  development. 

The  palpitation  is  often  sndden,  vehement,  rapid,  and  sometimes 
uni'ountablt*.  The  heart  occasionally  beats  with  extreme  in'egiilaritv, 
although  no  organic  ilisease  be  present,  Sometimes,  distinct, /re>//fWKr- 
tf$ntl  is  heard  over  the  whole  pneconlial  region- 
There  is  mur*h  discrepancy  of  ojiiuion  regajxiing  the  presence  ur 
absence  of  cardia*'  hyptertrophy.  Several  men  believe  that,  more 
or  less,  hy|»ertrophy  does  generally  exist*  Troiisseaxi  doubts  the 
fr*.'qiien(^y  of  it,  as  tlie  ni4lial  pulse  is  gcn*'rally  nonnnl:  but  believes 
that  the  hypertrophy  i^  apparent  only  and  due  to  the  thinness  of  thf^ 
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atient's  oheet-walls.  The  numerous  post-mortem  examinations  point 
o  the  frequent  ooourrenoe,  in  oases  of  long  standing,  of  dilatation 
And  valvular  disease,  especially  on  the  right  side,  with  hypertrophy 
or  without. 

In  other  oases,  again,  of  some  duration  of  the  exophthalmos,  the 
heart  is  reported  as  having  been  perfectly  healthy.  It  is  to  be  feared, 
however,  that  it  rarely  escapes  without  more  or  less  implication. 

Traube  examined,  during  life,  eight  cases  reported  by  Graefe,  and 
found  distinct  increase  of  the  cardiac  volume  with  other  signs  of 
valvular  disease.  Oppoltzer  reports  one  case  in  which  the  heart  was 
hypertrophied  in  all  directions. 

Bellingham,  in  his  valuable  book  on  diseases  of  the  heart,  says 
that  this  disease  commences  always  in  functional  derangement  of 
the  heart ;  after  persisting  as  such  for  an  indefinite  period,  it  either 
subsides  omder  treatment,  or  it  passes  into  organic  disease  of  the 
organ.  Virchow  states  that  there  is  in  nearly  all,  dilatation  of  the 
heart,  but  that  hypertrophy  is  an  advanced  stage  of  the  disease ;  the 
left  ventricle  then  sufiers  most. 

In  a  well-marked  and  recent  case,  the  heart-sounds  are  generally 
much  accentuated ;  there  is  occasionally  pericardial  friction  sound, 
and  a  soft  systolic  bellows  murmur,  heard  at  the  base.  A  loud 
systolic  blowing  murmur  is  frequently  present  in  the  carotids  and 
large  vessels,  sometimes  very  loud  in  the  abdominal  aorta ;  and 
according  to  J.  Warburton  Begbie,  it  may  sometimes  be  heard  in 
the  vessels  of  the  extremities. 

In  a  case  seen  by  Mr.  Brickwell,  of  Sawbridgeworth,  the  action 
of  the  heart  was  so  excessive  that  the  sound  could  be  heard  at  a 
distance  of  some  feet.  The  patient  died  some  time  afterwards  with 
general  dropsy  ;  the  valves  of  the  heart  were,  however,  normal,  but 
the  left  ventricle  was  thinned  and  dilated. 

Sir  Henry  Marsh  also  details  a  similar  case. 

A  bimt  de  diahle  is  commonly  present  over  the  jugulars.  The 
veins  of  the  neck  are  enlarged  and  prominent,  and  in  many  cases 
a  purring  thrill  is  communicated  to  the  hand. 

The  excessive  pidsation  of  the  superficial  arteries  is  almost  inva- 
riably present,  and  is  one  of  the  most  peculiar  features  of  the  disease. 
The  carotids  are  perhaps  the  most  affected.  The  greatest  pulsation 
is  sometimes  in  the  abdominal  aorta. 

Dr.  John  Murray  informed  me  that  in  a  patient  whom  he  had 
watched,  and  who  died  lately  under  the  care  of  Dr.  Goodfellow,  in 
the  Middlesex  Hospital,  the  marked  features  on  admission  were 
emaciation,  constipation,  urgent  vomiting  with  extreme  irregularity, 
and  frequency  of  the  heart's  action,  the  pulse  being  too  frequent  to 
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bo  eoimted ;  excessive  pulsation  of  the  abdominal  aorta, 
indeed  that  it  presented  all  tho  appearance  of  a  large  ane 
this  time  tlie  (?orvit'al  pulsation  was  not  greatly  marked,  nm 
was  little  prominence  oi"  the  thyroid  or  of  the  eyes, 
small  radial  pulse  cx>ntra8ted  greatly  with  the  carotid,  whii 
in  an  excessive  manner. 

It  is  eommonly  fumid  after  death  that  more  or  lees 
the  vascular  system  is  present.      There  is  dilatation  chic 
jugular   veins,  thjToid   and   vena   cava   inferior,  wtli    eula^ 
and  disease  of  the  arteries.     The  inferior  thyroids  ai-e  tlic 
affected;  and  in  a  case  of  Newman's   the   ophthahnio 
found  to  have  undergone  atheroma.     The  arterial  disease 
general,  the  aortic  and  mitral  valves  being  oonBiderably  affe 

The  enlargement  of  i/te  thyroid  gland  genemlhj  precedes  tin 
prof nf mm  of  fhv  eifehaik.  The  increased  size  of  the  ^lanc 
least  been  noticed  belbre  any  peciiUarity  of  the  eyeballs.  In 
cases  the  atreetion  of  the  thjToid  has  remained  totally  absaai^ 
the  other  siTuptoms  have  been  present. 

At  first  the  gland  usually  ]>reaents  a  slight  graceful  su 
trOTki  of  the  neck.  It  gradually  enlarges,  and  although 
advances  to  the  size  of  endemic  goitre,  it  reaches  occ^asioi 
siderable  dimensions,  and  has  been  kno^^^l  to  tlu-eaten  8i 
It  has  been  so  large  as  to  require  support.  It  has  even 
before  the  margin  of  the  lower  jaw. 

In  males,  the  enlargement  of  the  gland  makes  its  appea^a 
a  later  period,  and  does  not  usually  reach  the  same  dime 
in  females. 

Although  the  augmentation  is,  as  a  rule,  gradual  in  devc 
stiU  it  may  be  rapid  and  marked  in  a  few  hours,  and  gradu 
largement  may  become  suddenly  increased. 

The  right  lobe  is  cliietly  afleeted,  but  in  many  oasee  the  tv 
pretty  equally  enlarged.  ^| 

The  isthmus  may  booome  involved. 

The  size  of  tlie  glaTui  is  variable,  as  emotion  or  physical  ex 
of  any  sort  produces  temporarily  a  inarked  and  instantaneoua  % 

The  nafnrr  of  the  hroitvhmrk  depfmli  thiefty  on  ihf  hnrfih  of  i 
hm  ken  pre-wift.  If  recent,  the  surface  of  the  tanioui'  pi-esc 
uuLform  smooth,  soft,  and  elastic  character,  and  is  at  this  ti 
simple  vaseidar  bronehocele.  The  superficial  veins  are  undul3f 
minent.  In  such  cases  the  tumefaction  ollen  disappears.  ] 
disease  is  not  reUeved  and  the  swelling  does  not  subside,  th 
great  tendency  to  structural  change,  the  gland  undergoing  cir 
or  fibrous  indm'ation,  nodulitr  or  not,  and  occjasionaliy  iuiii:ial 
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There  is,  however,  no  one  characteristic  pathological  condition. 
ai-teries  and  veins  may  become  enlarged  and  diseased,  rupture 
nio  of  them  ensue,  and  extravasation  occur  into  the  parenchyma. 

tlie  recent  stage  of  enlargement,  before  structural  disease  has 
1  place,  there  is  first  the  arterial  pulsation,  secondly  the  dia- 
;  throbbing  of  the  gland,  and  lastly  a  peculiar  thrill,  sometimes 

over  a  portion,  similar  to  that  of  the  aneurismal  varix.  The 
of  this  thrill  is  imcertain. 

the  gland  becomes  structurally  diseased,  the  thrill  and  blowing 
d  have  been  often  known  to  disappear  entirely,  although  there 
exist  a  murmur  in  the  veins  of  the  neck. 

le  enlargement  is  difierent  firom  ordinary  bronchocele,  in  remain- 
stationary  just  at  that  period  of  its  development  when  the 
iih  of  the  latter  usually  begins  to  be  accelerated.  Its  liability 
•oduction  is  not  connected  with  the  influence  of  soil  or  climate, 
isseau  says  that  endemic  goitre  is  an  hypertrophy  of  all  the 
ents  of  the  gland,  whereas  in  exophthalmic  goitre  there  is 
dular  hypertrophy  proper,  hypertrophy  of  the  acini,  and  great 
lopment  of  the  blood-vessels. 

he  exophtJialmoH  or  protinision  of  the  eyebaU  is  the  last  symptom 
e  considered.  It  is  generally  the  latest  in  its  full  appearance, 
bat  complained  of  by  the  patient.  In  a  well-marked  example 
le  disease,  it  is  by  fSour  the  most  striking  characteristic, 
he  eyeballs  are  seldom  protruded  directly  forwards,  generally 
tie  downwards  or  inwards.  Their  movements  are  always  more 
>ss  restricted.  The  sclerotica,  usually  brilliant,  is  much  exposed, 
a  wild  and  savage  expression  is  produced.  The  pupils  are  gene- 
r  dilated.  Not  unfrequently  the  prominence  is  so  great  as  to 
ent  closure  of  the  eyelids.  Trousseau  refers  to  a  case  related 
Dr.  Pain,  where  the  eyeballs  were  pushed  forwards  so  much 

one  of  them  actually  came  out  of  the  orbit,  was  dislocated, 
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by  Professor  Layeock,  to  the  effect  tliat,  in  partdygis  of 
although  there  is  increased  vascularity  of  the  coiijunt?tiva,j 
decreaHe  of  temperature,  which,  if  the  patient  is  in  ha.*}  h€ 
disjKises  to  ophthalmia;  wliereas  in  Graves*  disease,  tlie 
which  is  of  spinal  or  Bjmpathetio  origin,  the  teniperatt 
parts  is  increased,  and  thus  (he  eye  is  enahled  l>etter  to 
ternal  inHuences.  Althougli  I  have  seen  a  great  many 
and  i^mmic,  I  have  ne\'er  met  with  any  alteration  in  the 
of  the  eyehall,  or  its  nutrition,  hut  other  surgeons  have, 
de^i'rilied  diminished  sensihility  of  the  cornea,  and  of  a  porli 
the  conjunctiva,  with  diyiiess  and  increased  thickness  of  thafl 
linui,  so  tluit  the  excito-motory  union  between  the  sensory^ 
and  the  front  of  the  eyolialU  and  tlje  motor  nerve  of  the  orhx@ 
muscle,  is  dimimshod  or  lost.  Ulceration  of  the  ix>nieft| 
mentioned,  and  penetration  with  collapse  of  the  eye  has 
mtli.  This  latter  has  occuiTcd  at  the  same  time  in  both  ey< 
eonditiniis  are  due  to  the  exposure  of  the  eye,  and  its  loss  of  i 
from  imperfect  winking. 

The  tears  are  well  secreted,  hut  their  removal  is  interfer 
and  they  readil}^  overHow% 

Boi/t  ffjvhalh  gnu'ralifj  become  eqmiUtj  promnfntt^  iv  he  they  mtk 
firmhtftihj^  and  in  a  .simididfieonH  maiuwr.  Tins  is,  however^ 
riahle.  Cases  are  recorded  where  one  was  at  firet  more  affixjt 
the  other ;  and  l*rael,  of  Brunsmck,  has  given  thi^oe  cases  i] 
the  affect  ion  was  confined  to  the  right  side,  Keith^  of  Al 
gives  another,  where  there  was  an  interval  of  many  years  bet 
the  appearance  of  exophthalmos  on  the  two  sides.  The  e^m 
most  |>roniiuent  imder  the  influence  of  mental  emotion  andfl 
menstrual  periods. 

Nearly  always,  if  the  eyeballs  be  pressed  on  by  the  palms  oj 
hand,  they  vniX  retract  a  little,  but  they  protrude  again  when 
pressure  is  remitted. 

There  is  gcnemlly  little  or  no  disoonifurt  from  this  state  of  the 
Someiimes  there  is  pain  in  the  eyeUds,  aiul  a  fidness  and  feelix 
distension  expHrionced,  as  if  the  eyes  were  going  to  drop  out,  a 
satiou  which  is  increased  more  or  less  by  excitement  of  eironJatio] 

Vmon  htui  been  uniinpaired  in  every  cane  tftat  I  hare  ejnimiru^H 
am  unaware  of  any  marked  defect  having  been  detected  by  any 
iamiliar  with  oplithalniie  medicine.  St^hoch  reports  a 
anddyopia  and  double  vision. 

That  Ihv  vijvhnU  in  merrlf/  profrutfrii  and  not  vHhtrged^  I  am  qnif 
The  difference  in  general  between  these  states  is  given  in  the 
oti  **  r*    '      Ion  of  the  Eyebalh 


qnif^  I 

the  Gha 
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As  a   rule,  the  tiBsiies   of  the  eyeball   lue   iinaflWftcid,  ami  i 
oc^ptioiial  cases,  luiits  in  hundreds,  must  he  looked  on  ns  \ 
and  not  as  arising*  fT<^>ni  the  disease, 

Tlie  post-mortem    appeavftHrvH   have   always   produced   disap 
ment,  as  regards  the  condition  both  of  the  orbit,   and  of  th<* 
around.      The  want   of  conf^tancy  in  any  y»articnlar    morbid 
has  aWi  created  astonif^hment.     I  %vill  give  the  statements  of 
observers, 

llensinger,  a  ease  A\ith  increased  quantity  of  celliilar  tissue,  i 
a  case  \vithout*     llirsch,  a  e^se  in  which  there  was  not  much  hi 
in   the   orbital  cavity.      Neimiann,    r>riiitnl    fat    increased,   aqi]0ai| 
himiour  thick   with    crystals   of  ehole^teriiie,    capsule    of  the 
opaque,  ooats  of  the  eye  more  or  less  injecited.     Koche,  cedexoa  { 
the  cellular  tissue    of  the   orbit »     Trousseau,   a  large    quantity  J 
celkdar  and  adipot^e  tissue  in  the  posterior  part  of  the  orbit. 
congestion   of  the  orbital   veins,  with  effusion   of  blood, 
draws   atteiitiou   to   the   dark  fluid   state   of  the    blood    in 
instances  which  came  under  liia  observation  ;  tliis  is,  howeTer,  j 
always   the   case,   although   menti<m   is   ft-equently   made   of 
accounts  of  autopsies.     The  abdoniiual  \  if^eera  are  usually  mt 
less  congested,  and  if  the  pix>tru.sion  of  the  eyeball  be  of  long 
ing,  some  disease  of  the  kidneys  or  Hver  may  be  present.     Nn 
congestion  of  the  liver  is  frequently  noticed,  and  also  enln 
of  the  spleen,  generally  simple,  but  in  one  or  two  reeordc 
structural   disease   has   been  obser\*ed.      The  braiil  has 
congested    and  softened,  and,    in  two   instances,  it  contained" 
plectie  clots.     Ilirsch  describes  a  case  in  which  he  found, 
congestion  of  the  brain,  blood  in  the  araclmoid  cavity. 

There  i^tt  hnm*rei\  out'  worbtd  appfarfOffr  nhirh  lifts  tn^m  wittier 
iererai  vmcft  within  the  hmf  frtr  f/rarft^  and  which  is  of  the  greatest  I 
portance,  as  there  is  good  reason  to  believe  that  it  points  to  a  i 
tion  of  the  difficulty  reganling  the  real  pathology  of   the   disc 
It  is  change  in  the  cervical  s^^Tupathetic  nerves  and  ganglia, 
1859,  when  M,  Kceben  attributed  the  affection  to  a  lemon  of  . 
eympathetic,  tliere  have  been,  so  far  as  I  can  discover,  five  ante 
on   examples  of  the  disease,  in  which    the   sympothetio   has 
examined.     The  first  case  mentioned  is  by  Trousseau,  in  his  *M 
C4il  Medicine,*'  that  of  a  female  sixty  years  f*ld,  to  whom  referen" 
has  been  made,  and  who,  seven  years  bcft»re,  became  affected 
the  disease  suddenly  in  one  night,  from  a  shock  caused  by  the  dc 
of  her  father.     She  died  in  the  II<Uel   Dieu  of  apoplexy.     At 
post-mortem    examination   were   found    h;y7tertroi>hy    of  the    he 
atheronui  f>f  flH*  aorta,  slight  nirrhosis  of  the  liver»  and  a  somewhat 
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fiimilar  condition  of  the  thyroid  gland,  which  was  very  slightly  en- 
larged.  The  th^iriid  arteries  were  BmaU,  but  neither  caloareotis  nor 
flexuous.  Tho  Bpleen  was  large.  8(inie  aj»[»oriraTices  of  nephritis 
were  preeent.  A  mass  of  eellulai*  and  adijHjse  tissue  thrust  out  the 
ejebftU,  which  was  redder  than  usual.  The  inferior  eer\ical  ganglia 
of  the  sympathetic,  were  greatly  inei-eased  in  bizo  and  nnnatiu^ally 
red.  Numeruns  vessels  ramified  over  and  within  them.  By  micro- 
scopic examinations  many  vessels  were  seen  in  their  interior,  with 
thiek  admixtiu-e  of  connective  tissue,  and  in  the  midst  of  their  fibres 
nuclei  and  fosifcirm  cells. 

A  second  case  is  mentioned  in  the  Deuisvhe  Klinik  for  1863,  p.  286. 
The  sympathetic  ner\^e  and  ganglion  were  extremely  thin.  The 
pneumogastrio  was  natuiul.  The  heart  wajs  hypertrophied.  The 
valves  were  normal.  There  was  an  xmusual  quantity  of  adipose 
tissue  in  the  orl>it.  The  orbital  muscles  were  almost  yellow  from 
fatty  degeneration,  The  muscles  of  the  trunk  had  undergone 
fatty  degeneration. 

A  third  was  in  the  ease  mentioned  to  me  by  Dr.  John  Murray, 
in  which  Br,  Cay  ley  discovered  no  lesion  of  the  sympathetic  or 
pneumogastric.  There  was  double  pneumonia  of  both  bases  of 
the  lungs,  nutmeg  congestion  of  the  liver,  and  dilatation  of  the 
heart ;  but  not  any  valvular  disease. 

A  case  has  been  published  recently  in  U  Union  Medicah^  2t3rd 
January,  1868,  by  Dr.  Foumier  and  Dr.  011i\ier,  in  which  the 
extremities  beciime  gangrenous,  but,  although  the  8ymi)athetie  was 
examined  carefully  by  the  microscope,  there  was  not  discovered 
either  any  increase  or  decrease  in  voliune,  nor  was  there  any  modifi- 
cation in  consistence  or  colour  in  any  part  whatever. 

The  last  case  to  be  mentioned  occurred  under  the  care  of  Dr. 
Reith,  who  has  published  it  in  full  in  the  Mtdiral  Times  and  Onzptle 
for  November  11th,  1805.  A  male,  let.  twenty-four.  Left  eye  first 
protruded,  some  years  afterw^arfls  the  right  followed  to  nearly  the 
same  extent,  and  sufficiently  to  i)revent  him  from  closing  the  eyelids. 
A^ision  unimpairt'd.  Conjmictivte  chemosed,  and  much  congested. 
He  had  falleti  down  in  fits  some  weeks  before,  and  lie  had  been  sleep- 
less, and  suifered  great  headache.  Some  days  previously  to  his  death 
his  memory  was  affected.  He  liad  cedema  of  the  back  of  the  neck 
and  of  the  ankles.  The  carotids  and  radials  pulsated  normally. 
He  died  two  days  aiter  admission  into  the  hospital. 

A  minute  description  of  every  viacus  of  the  body  is  given. 
Thyroid  gland  half  as  large  again  as  usual,  withrmt  passing  either 
backwards  or  outwaixis  so  as  to  interfere  with  the  vessels.  Scalp, 
brain,  and   whole   cranial   cavity   much   congested.      Veins  of  the 
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right  orbit  were  iii  a  Biiuilar  rniidition,  and  iheiv  was  a  sniall 
quantity  of  gnuBOiis  blood  eft\i&e4l  id  tlie  fon^part  of  the  orbit 
above  the  eyeball.  Left  orbit  bealth3\  Organs  nf  ein-iJutiuu  other- 
wise nonuaL  fc>pleeii  huge,  eoiigested  aiid  pliable.  Liver,  large  and 
congested.  Cervical  sjin pathetic,  the  nerves  of  both  sides,  eqieciallj 
of  the  left,  enlarged.  Middle  and  lower  ganglia  on  both  side*,  but 
ospeeially  on  the  left,  nuieh  enlarged,  very  timi  and  har<h  They 
were  Icjaded  with  granular  nHttler.  Conneding  eords  eon'eepond- 
ingly  enlaigcd,  obs<'nrbig  greatly  the  nerve  tubes  and  eells,  resem- 
bling a  .sympathetie  gland  in  the  early  stage  of  tid^ereular  deposit. 
Cellular  tissue  siurounding  the  ganglia  thiekened  and  hard.  iJursal, 
luniliar,  and  ftenuhuiMr  ganglia,  of  n*mrly  the  njitunil  si-ze.  The 
other  orgotii^,  exeept  being  perhaps  i^nngestpd,  were  hefdthy. 

Cases  are  mentioned  by  Fleteher  in  which  the  blrx)d  was  examined,  j 
One  was  a  male  aged  twentv-eiglit,  and  the  second  a  female  of  forty- 
seven.  It  eoagidat^^d  slowly  and  iro]ierfeetly,  and  there  seemed  t-o^ 
be  a  deticieney  of  red  corpuscles.  In  the  one,  there  was  an  excess 
of  white  eelW,  and  in  the  other  eholesteriue  was  detected.  Dr.  Lay- 
eoek  examined  it  in  one  ftise,  but  he  fVnmd  Uf>  eliaiige.  A  fatal  ease 
mentioned  in  the  Ik'UtHehv  Klinih\  exhibited  no  ehanges.  fl 

Tffr  uHimtifo  vauAe  of  ihr  (/fan/sr  nittsf  hr  ttojr  f/i\Hrtfsspff.  Mfidem 
investigation  throws  light  on  it.  The  iniportanue  uf  the  reeortls  of 
some  of  the  above  ease^  will  now  l>e  apparent.  fl 

Dr.  Begbie  argues  mth  greid   skill,  *' to  prove  that   the  essence™ 
of  the  disi^iise  consists  of  a  vitiate<l  or  inipoverislied  condition  of  the 
blood,  a  true  anaemia,  and  that  the  disease  is  always  preceded  by  M 
some  cause   such   as   menoiTlnigia  or  h^omorrhoids   pmducing  the  ™ 
antemia  ;    that  this  abnonmil  eondition,  this  attenuated  f]uality  of 
the  blood,  acting  directly  on  the  cardiac  nerves,  excites  the  heart 
and  vessels  to    over  action,  whi(>h  again  is  followed  by  the  other 
8}Tnptoms  chi I ract eristic  of  the  disease/' 

Dr.  Stokes  believes  that  there  are  strong  reasons  for  hr>l<liTig  that 
the  disea^se  is  originally  a  neurosis  of  the  heait,  and  iierhajis  also 
of  the  (^er^-ical  vessels  tliemselves. 

Withuisen  holds  a  somewhat  similar  \4ew,  that  it  is  a  nervouis 
disease  of  the  he^ui,  which  may  indeed  give  rise  t<j  organic  cartliao 
diseaBe,  but  not  neeessarily  m. 

Dr.  Kceben,  in  1K50,  attributed  the  affection  to  lesion  of  the 
s)Tii]»athetic,  which  view  was  o^>ncum*d  in  by  iVran  and  Trousseau. 
The  Imlhant  experiments  of  Bi^^wn-Hcrjuard,  Claude  Bernard, 
Walk»T,  Schiff,  1  bulge,  Valentin,  and  many  othei's,  seem  to  coun- 
tenauee  tlie  view  *(f  Dr.  Ka^ben.  Claude  Bernard  found  tliat  section 
of  the  cervical  sympathetic  causing  pamlysis,  lUNjduced  contmdion 
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deposit  may  take  plat^e  in  the  nerves  and  other  tissues  of  the  body, 
of  an  albumiiio-fihroid  description,  a  tnhereular  deposit  may  in  like 
manner  ficciir ;  and  oonsidering-  that  the  cmse  of  his,  an  exti'act  of 
which  I  have  given,  presented  well-marked  local  appearanees  of  this 
diathesis,  he  believes  he  is  warranted  in  assuming  that  the  ganglia  of 
the  synipathetie  were  involved  in  a  like  matmor. 

Dr.  J.  Warbuiton  Begbie  states  his  belief  that  the  true  pathology 
lies  both  in  the  hhtoA  and  in  the  iutvous  system,  but  that  the 
primimi  mobile  is  in  the  former ;  that  an  altered  state  of  the  blood, 
ihv  a  time  stopping  short,  of  what  is  generally  knoi^Ti  as  anosmia, 
but  in  many  eases  amounting  to  a  well-marked  anaemia,  acts  directly 
on  the  ner\'es  of  the  blood-vessels,  and  on  the  nerves  of  the  heart, 
whieh  is  followed  by  consequences  constituting  the  ordinary  features 
of  the  flisease, 

L)r,  II.  Jones,  my  learned  and  practical  colleague,  in  his  most 
valuable  work  on  **  Functional  Nervous  Disorders/'  recognises  the 
iutluenee  of  diseased  action  of  the  sympathetic  nerve,  and  in  allud- 
ing to  cases  in  wliieh  no  pathological  ehanges  have  been  detected^ 
says  it  is  quite  possible  that  the  mere  disorder  may  be  functional  in 
some  coses,  organic  in  others.  He  thinks  that  there  is  good  gronjid 
for  attributing  the  arterial  relaxation  to  vaso-motor  nen^e  paresiB. 
He  continues,  that  the  cerebral  arteries  are  atfected  in  the  same  way 
as  the  th}Toidal,  may  be  inlerred  from  the  mental  excitement  and 
anxiety,  the  insomnia,  the  oectisional  ocNnurenco  of  a  maniacal  con- 
dition, and  of  actual  extravasation  in  the  brain.  Also,  the  <liaiThoea 
which  so  often  wastes  the  patient,  may  reasonably  be  referred  to 
relative  increase  of  intra -vascular  pressure,  aa  well  as  to  decrease  of 
relative  power  in  the  smaller  vessels. 

Pt*ogfwmg,  In  the  majority  of  oaaea,  suitable  treatment  early  ap- 
plied sooner  or  later  prfiduces  a  ciu^.  If  neglected,  however,  organic 
diseiise  to  a  greater  or  less  extent  takes  place.  The  th^Toid  becomes 
permanently  enlarged,  dilatation  and  structural  disease  of  the  heart 
and  blood-vessels,  i^-ith  their  consequences,  ensue,  the  liver  and  kidneys 
becoming  secondarily  affected.  Ultimately  the  result  is  fatal.  Trous- 
seau states  that  there  is  in  some  eases  considerable  danger  r jf  a  fatal 
result  from  choking*     Tliis  is  f»ertainly  not  of  frequent  ot>currence. 

The  c^wies  on  record  atford  scarcely  suttieient  data  to  enable  one  to 
speak  with  much  authority  on  the  subject  of  a  fatal  termination  ;  but 
asthenia  from  sleeplessness,  gi'cat  nnicmia  and  urgent  sickness,  diar- 
rh«:ca,  apoplexy,  pneumonia,  bronchitis,  disease  of  the  liver  and  of 
tlie  heart,  with  their  consequences,  appear  to  bring  about  a  fatal 
issue. 

The  treaimmi  whieh  is  recommended  varies  considerably.     This  is 
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Heith  recommends  belLulomia  among  other  remedies,  and  Belling- 
ham  speaks  *jf  the  pjod  effects  pr^lnced  br  beUadonna  applied  to 

the  pnjeonlial  region. 

L^y».T-:k  has  ci>nsiderable  confidence  in  digitalis,  and  uses  cold 
appii».-ati«  iiis  t^  rrfeve  the  activity  of  the  heart  and  Teaeels- 

Fl»rt».h-r  has  f«>and  gr«it  l"?nefit  resulting  ftom  the  use  of  morphia 
to  pr.-IuL'e  slerp,  and  digitalis  to  quiet  the  c-ireolation,  comhming 
ii^yn  at  the  same  time  to  impp>Te  the  state  ot  the  blood-  A  con- 
sid-rniLIe  n:-irti'iier  oi  auth*:'riti«rs.  as  Han*ifield  Jones^  BeitK,  Wil- 
liam:*, a::id  withers,  recn'mmend  among  ♦>ther  things  strychnia,  whic^ 
has  lie«rn  f«.'und  su'i-^i-essfol  in  nc^t  a  few  instances. 

In  this  a:2re  o(  extende»l  prai:ti«:"al  ♦i.phthahnic  surgerr,  it  was  not 
likely  that  the  ex'.»phthalm':*  would  escape  an  operatioa,  and  true  to 
e3tj>ei:tati'jtL  Graete  pratTtisei  twr..  He  anlopted.  as  a  last  expen- 
ment.  ttrn'.'t.my  "..f  the  Ievati)r  (•alpebnie  in  a  partial  manner.^  so  as  to 
pr*>i:i«.-e  a  kinii  *jf  Ln«.^>mplete  pt«jiss,  to  neutralise  any  retraction  of 
the  evelid. 
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I^.  <.>*Ferniil  ha^*  p<?iate«l  out  that  un^ier  the  orbicularis  mnsele  is 
a  «iiftin«:t  layer  *>i  t*as4:ia,  and  that  this  is  the  first  element  of  the 
ey*fiid  that  enters  the  orbit :  that  then?  is  an^jther  layer  of  fascia 
'"j*?n»fii::h  tlie  L*rvat»  r  pulpt^bne*  whi<:h  also  enters  it,  and  by  imftrng 
wit  11  riiat  :ii.tve,  l:*«-rtns  a  sheath  t«.»r  the  at.*ir«>nimi:xlatit)n  and  sapp:«t 
•>t*  til*-  niTis4:L^f :  iiiid  he  T.i^ints  oui  the  attachment  <rf  the  ocular  tunic 
to  tliH  ..r:itai  miirjin  •;!*  the  tarsal  •?artLlajres.  This  anat4>mi€al 
arr:in;ivnj»^ut  \i^  tii»-[i  trju'esi  .>q  the  -juter  surtin?e  of  the  eyelid  in 
the  twi.»  [.«.'rr:i«.tQs  <eparitHd  *.»y  the  natriral  told  c-f  the  skin,  the  upper 
p«jrtit>n  ^.-'^-nj^titiirluj:  ab«.«at  one-thLr*!  '^f  the  surtai.-e  of  the  lid,  the 
lower  the  remaiiiiiij:  two-tliir»is.  Fr»>m  these  he  makes  the  patho- 
Iogi«;ai  'Led'ij:t:<.'n.  rLuit  -.-errain  turms  vt  'liseiise  within  the  orbit  t^»t 
are  srut'^d  irit-njiil  to  tlie  m.iLs.*lH<,  the  motor  apparatus  of  the  evebalL 
that  :>.  ill  ^ae  subsrau*.-^  yL  t  witiiin  the  »*aray  of  the  i)«!ular  tunic. 
-RUru  -IS  LniljLuiiujtrii.u.  Jiii'i  the  eif:iifi«.»n  'jf  timil,  extend  their  elS^^'ts 
to  rhn  L«/w»rr  p«;rr:i«.ri  'r*  *"iih  ry^-iid  ^^irh  whirh  they  are  «iontinuons, 
an«i  tiiat  ••ertain  ;ther  .id*e«ti»ms  -itiiitted  external  to  the  motor  ap- 
pupibLs,  -.vtiirh  is  ^hjit  ['art  ..-t'  the  '}rhir  <'outainin?r  the  fiit,  will 
-bi.w  ninmseiTes  ')y  iuil.-uuniacinii  ..^  '»ther  i-hanires  in  the  upper 
'hvTviu.n  ,,{•  ^ji^  4uniH.  But  he  -h«.'ws  tliiit  this  ^iiiferenee  can  be 
^'•*'y:TUHiiiie  tfTiW  in  the  ►-jiriy  it:ii^<  .tf  .hseuije,  when  there  is  isola- 
^•m.     Later,  when   ijirianiiuatury  action  spreads,  as  it  is  wont  to  du^ 
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all  distinction  is  lost.     The  foUo^nng  practical  comments  are  made 
hy  him  : 

Protrusion  of  tha  eyeball  appears  a  very  simple  and  inevitable 
result  of  iitftatnmatioo  of  the  tmiica  vaginaliB  oeuli.  There  are  here 
no  soft  parts  to  reoeive  and  divide  the  pressm^e  or  protect  the  globe 
of  the  eje.  InHammation  of  this  capsule  must  then  be  inmiediately 
followed  by  pleasure ;  and  when  w©  recolleot  its  conical  form,  and 
that  effusion  at  onoe  takes  place  into  the  oeUular  tissne  connecting 
it  to  the  ball  of  the  ©je,  we  perceive  there  is  nothing  to  prevent 
the  dielociition  of  the  eye* 

This  eifusion  into  the  cellular  tissue  will  make  itseK  evident  in 
another  way.  The  ooojunctival  i^eflection  from  the  eyelid  to  the 
eyeball,  covers  the  tunica  vaginalis  in  front.  At  this  point  it  will 
not  only  receive  the  pressure  of  the  effused  scrum,  but  will  become 
separated  from  its  connection  with  the  sclerotic  coat,  by  the  extension 
of  the  infiltration ;  hence  the  amber-colonred  chemosis  without  vas- 
cularity. Chemosis  originating  in  oonjuncti\^tis,  always  presents,  in 
addition  to  serous  infiltration  beneath,  one  or  other  of  the  forms  of 
hypenemia. 

The  ooncluding  remarks  possess  much  value.  In  distinguishing 
these  cases,  **  I  woidd  not  be  sup|>osed  to  mean  that  inflammation  of 
this  timie  im  nryov  cctriiliiiied  %vith  a  simihix  condition  of  the  perios- 
teum or  cellular  tissue  on  the  one  hand,  or  with  inflammation  of  the 
eyeball  itseK  on  the  other.  I  am  aware  they  may  exist  together, 
for  I  have  seen  such  cases.  All  I  mean  to  assert  is,  that  inflam- 
mation of  the  tunic  described  may  be  the  primary  affection,  and 
that  the  tunic  may  be  the  point  from  which  the  diseased  action 
may  spread  to  the  other  fibrous  layers  in  the  orbit,  and  finally  reach 
the  periosteum;  that  the  attack  may  even  be  limited  to  the  tunica 
vaginalis  oouli ;  that  it  may  here  produce  a  train  of  symptoms  of  the 
most  dangerous  kind,  symptoms  which  have  been  hitherto  supposed 
to  reside  in  the  periosteum,  because  the  existence  of  other  fibrous 
membranes  in  the  cavity  was  not  suspected.  Presuming  that  there 
were  no  other  tissues  in  the  orbit  to  which  to  attribute  the  disease, 
practitioners  would  naturally  refer  the  majority  of  cases  to  one  or 
other  of  those  with  which  they  were  acquainted.  The  solution 
of  such  cases  woidd  be  less  difficult  if  our  clinical  researches  were 
based  upon  a  more  correct  knowledge  of  the  structures  actually 
existing  in  the  orbit." 

Two  of  his  cases  are  worth  quoting. 

A  man,  thirty-two  years  old,  had  violent  inflammation,  and  con- 
siderable protrusion  of  the  right  eye :  the  cornea  and  the  iris  seemed 
healthy,  but  virion  was  oonfiiBed;  the  conjunctiva  was  chemosed. 
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Imt  not  vn^odar;  the  eyelids  were  swollim  am!  red,  th*-  Liiti**!  <n^ 
du«ky  with  iliHtf?iidod  veiiiH ;  the  lower  fiart  c>f  it  so  much  tuinefi^l 
thftt  the  cilia  upiwmred  to  grnw  at  an  unustiul  dii^tam^e  from 
fithfT^  and  it»  tmnsverm?  diameter  wjis  considerably  inrfreased,     Fr 
the  siipemliary  ridgo  to  tht^  intiamed  portion  of  the  eyelid^  the 
wax  an  inUTval  ah(»ut  half  an  inch  deep  along  the  whole  bn?adth  of 
thn  lifl,  where  tht^re  was  neither  redness  nor  swelling,      Ther© 
agonizing  pain  in  the  eyeball,  and  wliile  a  little  moderate  iw 
of  tlie  palm  of  tlie  hand  againnt  the  whole  tumour  gave  some  reUef^l 
the  ]>atient  eould  not  bear  pressure  by  the  finger  of  another  per 
ex(!ept  when  made  gently  on  that  ])ortion  of  the  iial[w?bne  whieh  ha 
been  dewTibed  as  beiJig  free  from  redness,  anrl  then  slowly  antl  nA4 
suddenly,  so  as  to  (»ause  a  shoek,  and  provided  it  was  in  a  dircH'tio 
upwanls  towards  ilie  roof  of  the  orljit.     The  rejiort  theti  shows  tha 
ihvrtr  hiifl  l>een  a  stiver©  attack  of  rheumatiHm,     Loss  of  blood  froii 
the  temjioral  miery,  with  calomel  and  opimn,  cured  the  oevilar 
genemi  diHease. 

in  a  seoond  r-aso,  Vioth  eyes  were  eonsecdtively  affected, 
right  eye,  tht?  first  attiwi'kedj  i>r(jtruded  tlu'ee-t quarters  of  on  inc 
and  looktHl  bright  in  the  midst  of  an  amber-eoloured  ohemosist  w'ith^ 
out  vaH^'uhiriiv.  Tlie  upper  eyelid  was  of  the  dusky  eolour  and 
taw7iy  ajipearanL-e  of  tliat  in  the  above  case;  and  as  in  it,  the  orbit 
poiiion  did  not  paiiioipata  in  the  change,  but  waa  sepantted  bj 
a  very  alirujit  line  of  deniui-cation.  IVessui'e  upon  the  upi>er  tlivi- 
sion  was  not  followed  hy  pain.  The  second  eye  was  invaded  in^ 
preidft€»ly  the  same  manner.  Both  were  cui-ed  by  the  iodide  c|H 
ptjfitHsiinn,  " 

iH  ccHii'Me  the  ocular  tmiic  never  eaoapes*  when  there  is  orliitid 
eellulitis^  or  periorbitis. 

This  research  and  reasoning  render  lucid  nMiny  of  the  heret<ilor 
anninalnus  cases  of  protrusion  given  by   authurs,  and  several   tha 
havo   oc(*urrrd    to   myself;    stjuie    appearing    after    fever,    mea&l€ 
erysipehis,  or  other  constitutional   disturbance,  in  which  the  oeiilfl 
tuni(?  aloTH*  wiis  diseastnl.     (rFtaiall  laid  not  recugaised  sucdi. 
uttoution  had  been  arrested  only  by  examples  of  rheitniatic  diBease  j 
henci*  he  wiH)te  always  of  rheunuitie  inflammation  of  the  part,  and 
ilescrilied  wnere  symptuins. 

Tlie  fdl lowing  ei*sea  seem  Uy  bt*  those  of  the  simplest  forms  of 
intlaniTnntiiui  nf  the  tunie» 

An  interesting  girl  of  thirteen  was  brought  to  me  with  alight 
|iruljni»ioa  of  on©  eye,  with  the  single  uccompanying  s^^Tiiptom  of 
tilight  ehemosis  of  tlie  conjunctiva,  wliich  had  a  dirty  white  metallie- 
Uke  aiepec't.  without  a  ti-aei^  of  \a9eularity.     1  watched  the  oaae  for_ 
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by  yeTy  acute  pain  when  she  stooi^ed,  or  when  pressure  wa8  applied 
over  the  eye.  Tiie  eyeball  steempil  encaiied  in  a  luiifiimily  hard 
gwelling.  The  cornea  and  the  ecinjunetiva  were  unaltered.  Vimon 
was  lost.  The  opprntimi  for  reniuving  the  eyehitll  was  etvmmenced. 
When  making  the  tut  through  the  optie  nerve,  by  which  the  wiilar 
tuixio  was  opened,  a  yellowish  fluid  escaped,  and  the  supposed 
tumour  disapj>eared. 

In  two  other  eases  it  was  noticed  (hat  protinision  of  the  eyeball 
was  increased  when  the  head  was  bent  tbrwardB, 
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The  diagnosis  of  this  can  be  made  only  by  swelling  of  tin?  ey#- 
litk,  and  the  diseolorution  of  the  eeehymosis,  or  by  the  same  effeets 
on  the  nonjunetiva.  The  (jther  s^Tuptftms,  the  protrusion  of  the 
eyeball,  the  double  \i»ion,  the  jiartial  or  complete  loss  of  the  ocidar 
movements,  difter  in  no  wise  from  those  produced  by  many  other 
eauses,  except  in  their  rapidity  of  oeeurrenee ;  but,  of  course,  this 
ifl  a  material  ditferenoe* 

Thf*  caHne  of  orbital  ha^monimi/f  h  ncaHff  afitaf/H  fraumfffif\  and 
when  the  damage  is  external,  the  case  is  clear.  But  it  may  o^'cur 
fr»>m  fraetures  of  some  parts  of  the  orbit  e^jneealed  trom  our  view, 
assocuated  vdih  fracture  of  the  skull  or  not.  The  accident  ward 
01  a  general  hospital  is  the  place  to  mtnesa  such  accidents. 

fracture  of  the  roof  of  the  orbit,  implicating  the  frontal  bone 
and  the  sphenoid,  may  rupture  the  neighbouring  veins,  or  even  the 
ophihidmic  artery, 

I?  or  a  great  many  years  surgeons  have  been  trying  to  discover 
•M>1©  l>oint  of  diagiKKsis  in  the  position  and  extent  of  the  etfiision, 
tjr  wliich  they  iH>uld  tell  what  part  of  the  orbit  had  been  fractured, 
and  limited  obsen^ation  luiused  some  men  to  pnjpagate  error,  Whea 
tue  extravasation  in  the  eyelids  is  not  accompanied  ^dth  sub- 
wnjunc^tival  eilusion,  it  is  pi'obable  that  the  fracture  is  w]»nfined 
w  the  orbital  margin.  Many  exceptions  have  l)een  seen.  On  the 
otlier  hand,  an  absence  of  eyelid  ecchj-mosis,  witli  much  sub- 
«>njunetival  extravasHti<m,  and  some  eWdence  of  hurt  to  the 
^''^'^^aI  bones,  would  seem  to  indicate  fracture  far  back  Beyond 
WW'S  indefinite  as  it  is,  nothing  worthy  has  bei*u  made  out.  Some- 
wiii#«  one  eyeUd  only  is  ecch\Tn<]W5ed,  and  nothing  is  tn  be  learned 
from  the  one  or  the  tither  Wing  atftH?ted.  The  ditHculties  in  the 
way  mrifte  fr«i>m  the  fact  that  a  fnu^ttm^  at  tlie  Imse  of  the  skull  is 
alUui  attended  with  clfusion  of  blood  in  the  orbit  ;  that  Mood  whicli 
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is  thrown  out  at  any  part  of  the  orbit,  may  rapidly  diffuse  itself 
over  the  whole  of  the  cavity;  that  blood  may  enter  through  the 
optio  foramen,  and  through  tilie  sphenoidal  fissure,  without  the 
ooourrenoe  of  firaoture ;  and  that  bleeding  from  accidents,  falls  for 
instance,  may  originate  in  the  soft  parts  of  the  orbit. 

Fracture  may  occur  in  any  part  of  the  orbital  walls  without 
orbital  hsemorrhage.  For  the  blood  to  become  extravasated  here, 
there  must  of  necessity  be  a  rupture  of  the  orbital  periosteum,  as 
well  as  of  the  bone,  and  the  bleeding,  too,  must  be  considerable. 
This  extract  from  Mr.  Hewetf 's  article  on  "  Injuries  to  the  Head,"  in 
Holmes's  "  System  of  Surgery,"  is  to  the  point :  "  Out  of  twenty- 
three  cases  of  fractured  base,  involving  more  or  less  extensively 
the  orbital  plates  of  the  frontal,  all  of  which  occurred  at  St. 
George's  Hospital  within  the  space  of  ten  years,  it  was  found  in 
eight  cases,  that  there  were  no  traces  of  extravasated  blood  to  be 
seen,  either  in  the  eyelids  or  under  the  ocular  conjunctiva ;  and  in 
J&ve  cases,  that  the  effusion  of  blood  occupied  the  eyelids  only ;  so 
that  in  these  thirteen  cases  there  could  have  been  no  suspicion 
whatever  as  to  the  existence  of  a  fracture.  But,  on  the  other 
hand,  the  nature  of  the  injury  was  made  manifest  in  the  ten  re- 
maining cases  by  the  blood  effused  under  the  ocular  conjimctiva  and 
in  the  lids." 

"Blood  may,  however,  be  effused  into  the  lids  and  under  the 
ocular  conjunctiva,  in  fractures  of  the  malar,  or  superior  maxillary 
bones ;  and  this  may  give  rise  to  an  error  of  diagnosis.  But  such 
oases  are  of  rare  occurrence." 

The  formation  of  traumatic  aneurism  in  the  orbit,  is  considered 
in  the  chapter  on  "  Aneurism  in  the  Orbit,  &c." 

The  eye  has  been  thrust  out  of  the  orbit  of  an  infant,  from 
extravasated  blood,  the  effect  of  damage  from  obstetric  forceps.  M. 
Pemarquay  has  quoted  such  a  case.  The  conjunctiva  was  everted, 
and  very  much  injected  with  blood.  The  cornea  suppurated,  and 
the  eye  was  lost. 

Respecting  apontaneom  orbital  hmnorrhagey  I  have  never  met  with 
an  example,  but  there  are  well-authenticated  cases.  Some  have 
occurred  during  violent  muscular  exertion,  some  during  typhus 
fever.  • 

The  reason  why  blood  extravasated  in  the  orbit  does  not  find  its 
way  under  the  skin  of  the  eyelid,  is  because  it  is  circimiscribed 
by  the  orbito-tarsal  layer  of  fascia. 

Treatment.  It  must  be  a  rare  circumstance  which  could  induce 
a  surgeon  to  do  more  than  to  keep  his  patient  quiet,  and  apply 
soothing  remedies.     Nature  must  be  trusted  to,  and  art  kept  in 
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abeyancG;  ahsoi'ption  will  seldom  fail  to  do  the  work  when  the 
tissues  are  merely  permeated.  It  is  different  when  clots  fona. 
These,  when  large,  are  apt  to  hreak  down,  when  they  became 
softened,  and  suppurate.  The  sooner  the  Hiiid  products  axe  era- 
cuated,  the  better. 

If  there  he  reason  to  heheve  Irom  the  increasing  protru»ion  of 
the  eyehall  and  other  B>Tuptonis,  that  tlie  bleeding  in  the  orbit 
is  continuing,  compression  must  be  tried,  in  whichever  way  may 
seem  most  advisid>k'  ;  hut,  of  course,  this  must  have  its  limit  on 
account  of  the  damage  wliich  might  accrue  to  the  eyeball  &om 
any  excess  of  it.  Pressure  on  the  carotid  arter}'  should  be  tried, 
Shindd  that  fail,  the  only  alternative  in  a  se\'ere  case  would  be 
to  ligature  tlie  common  carotid  artery.  Thei*o  is  reci>rded  in 
the  '^  Medioo-Chirtirgical  Ti-ansactions/'  a  valuable  case  of  tying 
the  artery  by  the  late  Mr.  Scott.  A  boy  fell,  got  fM^uitusion  and 
swelling  of  the  right  side  of  his  head,  concuiision  of  Km  brain,  and 
protrusion  of  the  right  eyeball.  He  recovered  from  the  ooncussion, 
hut  the  eyeball  ]>rotnided  more.  The  eye  was  propelled  forward 
at  each  stroke  of  the  heart.  Pressure  on  the  eyeball  was  applied 
for  two  days,  but  was  abandoned  on  account  of  the  pain  it  caused. 
The  carotid  artery  was  tied,  and  all  the  eye  s^^mptoms  passed  away. 
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AHSf^KS€i,    niAT    IS,    AUSCESS   WITHIN  THE   DRBITO- 
PALPEHE.VL    LIGAMENT. 


This  deser\'ea  a  special  c^onsideration.  It  has  been  frequently 
alluded  t<.),  Ijut  the  mention  has  only  been  in  association  with  other 
imtliological  states, 

T/ie  most  romrfwtt  canne  in  traumativ  h}<m)^  injuries  ^"ithout  tlie  orbit 
from  a  blow  or  a  womul,  and  injuries  \rithin  trom  aU  causes, 
including  the  impsictnient  of  foreign  bodies.  To  these  must  be 
added  siu'gical  npenitit^ii  nljout  the  orbit  and  the  ociJar  appendages, 
operations  on  the  eyebtdl,  abscission,  and  extiri)ation.  Olhditis 
is  induced  and  abscess  follows.  All  that  eoncems  celhditis  has 
been  described,  and  repetition  is  unnecessary. 

The  next  moat  frtquvnt  vnmv  k  fj-frrffn'on  of  mrftwe  mjimfitmfhn  from 
n  mifjhbmmng  part  to  the  orbit  Erysipelas  of  the  head  and  of  the 
face  ^  gives  the  most  numerous  examples.  There  may  be  several 
erjTiipelatous  absc^esses,  each  small,  yet  disf  inct, 

IMaeme  in  the  /tohtal  simm  triif  prodiive  the  ahitrefts,  mid  so  tiho  wiil 
ajfertimis  of  the  mmai  fame.  The  irrifation  of  (f^ren/rf!  feeth^  frhtiehj 
diaeme  of  the  antnmi  w  net  np,  is  the  most  frequent  of  these. 
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In  the  majority  of  ceases  them  has  evidently  been  but  mere  ex- 
tensiiin  uf  the  infianiniatt>ry  aution  an)Tind,  yet  its  very  early  ap]ioar- 
ance  in  the  orbit  in  some,  would  tend  to  give  the  idea  that  it  is 
simult^ineous  with  that  arciund,  and  not  secondary. 

Utr  rrfrartwn  of  tkmtjvfl  frvih  has  induced  antrum  disease,  followed 
by  abscess  in  the  orbit, 

Ptriorhittfi  ami  itwivn  ma*it  next  bo  mentioned.  All  fHinceniing 
them  and  the  accompanying  ab&c^esses  have  been  already'  considered. 

PhlegmonoKH  ahHceHt*,  This  is  sulHciently  ci^mnion  for  u)o  to  have 
met  with  several  cases  in  the  course  of  my  practice,  I  have  seen 
the  affection  with  the  swelling  of  the  palpebni,  chiefly  on  the  side 
where  there  is  the  intensity  of  the  action,  the  tlirobbing  ptilsatile 
pain,  the  shiJiing  skin,  and  the  pur^jle  red  spot  where  the  surface 
IB  being  approached  by  the  pus.  The  clxronic  phlegmonous  absce^ 
is»  perhaps,  the  most  common.  It  forms  almost  without  any  local 
disturbance,  without  any  constitutional  symptoms,  and  it  exists  in 
its  ftdl  development  for  a  long  time  without  coming  to  the  surface. 
It  may  have  yeare  of  duration. 

St'condanj  ahavemeH  from  pj/tpmia^  ami  abKcemen  from  tt/p/tt(H  frrn\  if 
they  occur  in  the  orbit,  must  be  very  rare.  Tliis  statement  may  l>e 
misunderstood,  imless  I  point  out  that  the  oj>hthabniti8,  with  the 
intraocular  suppuration  which  is  seen  as  the  consequence  of  such 
sffeotions,  is  often  spoken  of  as  orbital  abscess. » 

Oh  the  ditttfmmny  ami  on  (hv  correct  treat ttmtt  of  tnfraocttt/rr  nhsccHS^ 
mil  often  drpend  thr  fate  of  the  etfc^  and  the  life  of  the  jxtttent.  It  is 
not  possible  to  lay  down  correct  and  uuerring  ndes  of  guidance 
for  diswvering  the  disease^  The  most  experienced  men  will  find 
themselves  baliled  in  many  eases,  because  there  are  so  many  B^ini^toms 
in  common  between  abscess  and  other  orbital  diseases,  especially 
tnmomTs.  Yet  there  is  something  to  be  said  for  the  help  of  those 
who  are  altogether  ignorant  of  the  subject. 

With  all  abscesses,  the  common  symptom  is  displacement  of  the 
eyeball  forward,  and  nearly  always  latendly  as  welL 

An  exception  may  occur.  I>r,  0*Fcrrall  gives  a  case  of  sub-acute 
orbital  abscess,  with  depression  of  the  globe  of  the  eye,  without 
any  appreciable  protrusion,  wliirli  he  deems  dependent  upon  the 
limitation  of  the  abscess  ptisieriorly  by  adhesive  inflammation. 
Dnblin  IloMpital  Oazeite^  voL  i. 

In  what  may  be  calle<l  i\\^  traumatic  abscess,  the  recognition  is 
easy.  The  febrile  sy-nqitoms,  the  pain,  the  tension  in  the  orbit,  the 
hardness  in  the  affected  pai-t,  and  later,  the  fluctuation,  establii^h 
the  fact. 

The  abscess  from  caries  could  hardly  be  mistaken.     The  inflara- 
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matnry  Byniptoms  that  preccsde  are  an  iiidieation  of  tlie  deposit  of 
piis.  With  iifiite  vusctdar  aetioii,  tlie  eyelids  are  always  oi'dematoua 
and  rod,  and  tlie  uoiijimctiva  chemosed, 

Al*fcicuss  urisiiig  I'rom  the  ext4?iisioii  of  pus  from  a  neighboimng 
part  ia  always  oliBciiiT?.  It  is  diificult  to  say  whether  the  c-yehall 
is  protnided  from  Buoli  a  cause,  or  irom  mere  inJlaimnation  of  the 
soft  parts,  withoTit  suppiu'atioii. 

The  afute  phlegiiiniioTis  al}8oes8  18,  perhaps,  to  surgeons  in  general, 
the  most  easy  of  all  to  tell  ;  hut  it  may  be  simulated  in  the  rapid 
protrtision  of  the  eye,  the  inliltrfition  of  the  orLit,  the  s welling  of 
the  eyelids,  and  the  chenujsed  eoTijimetira,  attendant  on  inteixranial 
anemism  of  the  caix^tid  artery,  and  disefise  of  the  cavernous  sinus. 
Homo  of  oiir  best  sm^goons  ha\'e  been  unable  to  tell  which  of  theiee 
diseases  w^as  present,  and  explored  for  abscess,  when  cntnial  disease 
existed.  Mr,  T^Txell  has  narrated  a  ease  of  an  abscess  of  this 
natni*fs  although  lie  does  not  name  it  as  such,  attended  with  a 
marked  degree  of  vaseular  disturbance.  Symptoms  of  acute  inflam- 
mation, witli  great  prf^rusion  of  the  palpebiTo  and  the  globe  of  the 
eye,  induced  prc]iarution  to  be  made  for  the  evacuation  of  pus, 
when  it  was  flisc?overed  that  so  strong  a  pidsation  pervaded  the  whole 
swelling,  even  moving  the  eyeball,  that  the  presence  of  an  anetirism 
was  suspected,  lleviewing  the  history  of  tlie  case,  a  different 
opinion  prevailed,  and  it  was  decided  that  a  small  puncture  should 
be  made  between  the  eyeball  and  lower  eyelid,  which  was  done 
by  Mi\  8cott,  and  the  result  was  an  lumKnliate  escape  of  blood,  of 
an  arterial  character,  in  jets  corresponding  to  the  pulsatory  move- 
ment of  the  swelling,  which  was  sy^jchronous  with  the  pulse* 
Prcssm^e  stopped  this,  and  when  the  compress  was  removed  a  day 
or  two  after  from  the  pain  it  occasioned,  there  was  a  free  discharge 
of  matter,  and  all  the  s}Tnj>toms  were  greatly  mitigated.  A  free 
incision  w^nild  no  doubt  have  at  once  evacuated  the  pent-up  pus. 

The  clironic  indolent  abscess  is  often  a  puzzle ;  it  cannot  be  told 
at  any  time  fi*nra  a  cystic  tumour,  and  sometimes  when  fluctuation 
is  obscure,  from  a  solid  tumour.  Cancerous  timiours,  of  course 
those  of  soft  cancer  are  meant,  occasion  the  greatest  ditficultj. 
The  history  of  the  case  will  considerably  help  to  clear  the  obscuiaty, 
but  exploration  alone  may  elucidate  the  tnie  condition  of  things; 
and  this  should  be  resorted  to  in  all  instances  of  doubt.  This 
question  of  diagnosis  ia  spoken  of  at  length  in  the  chapter  on 
^*  Tumours." 

When  an  abscess  ia  produced  by  disease  creeping  iirom  the 
zyg<»niatic  fossa,  the  temporal,  the  nasal,  or  the  frontal  sinus,  it 
will  probalily  V>e  diffieuli  to  say  what  is  the  nature  of  the  orbital 
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affeotiou,     A  very  careful  senitiny  will  be  needed,  and  yet  nothing 
may  be  ascertained  without  explonitiou. 

There  may  be  an  infiltration  of  pus  firom  the  cranium  to  the 
orbit.  The  fluid  may  pa&i  from  the  brain-substance  through  the 
optic  forameTi,  or  take  another  TOiite,  Mr.  H.  Lee,  in  his  work 
on  **  Phlebitis,"  tells  us  that  in  oonsequenoe  of  a  scalp  wound,  pus 
that  was  formed  between  the  dura  mater  and  the  brain,  extended 
to  the  base  of  the  skull  and  through  the  sphenoidal  fissure  into  the 
orbit. 

It  is  supposed  that  the  position  of  the  eyeball  will  afford  a  cri- 
terion as  to  the  existence  of  an  aV>Keesa,  because  abscesses  more  com- 
monly form  on  the  inner  side  of  the  orbit  than  elsewhere ;  but  the 
exceptions  to  this  fule  quite  spoil  its  value. 

Trmimi'uL  It  seems  to  me  to  be  necessary  here,  only  to  recognise 
the  presence  of  an  abscess;  the  preceding  stages  having  been  suffi- 
cient ly  noticed  in  conneetion  mth  the  several  ajQPections  that  produce 
suppuration,  phlegmonous  abscess  only  excepted.  With  regard  to 
the  treatment  of  the  first  stages  of  the  phlegmon,  the  choice  of 
remedies  should  rest  very  much  on  the  patient's  feelings.  With 
much  pain  J  leeches  should  be  applied  to  the  temple,  and  cold  to 
the  whole  orbital  region,  continuously  by  evaporating  lotions,  or 
interruptedly  by  ice  in  a  water-proof  bag.  With  any  marked  vas- 
cular (iliemosis,  the  swollen  part  should  be  scarified,  and  bleeding 
for  a  short  time  eneouraged  by  fomentation.  The  local  use  of 
opium  should  not  be  neglected.  With  less  acute  symptoms,  espe- 
cially when  there  is  very  little  pain,  bleeding  is  less  necessary. 
Directly  the  cold  ceases  to  give  comfort,  it  should  be  abandoned, 
and  warm  applications  tried.  Rest  is  very  essential.  Any  defec- 
tive constitutional  conditions  should  be  looked  after. 

With  reference  to  abscess  in  general  when  pus  is  formed,  and 
its  presence  can  be  detected,  it  should  be  evacuated  immediately. 
The  extent  of  the  incision  should  dejiend  on  the  kind  of  suppura- 
tion. The  more  circumscribed  the  abscess,  the  narrower  it  need  be. 
A  firee  incision  may  prevent  osseous  disease.  The  knife  should  be 
used  at  the  most  central  part  of  the  abscess.  The  proper  spot  is 
generally  indicated  by  bulging  of  some  orbital  portion  of  the  lid. 
Hints  about  the  caution  to  be  observed  in  doing  this  have  been  given 
in  a  foregoing  section.  The  amount  of  pus  that  may  escape  is  some- 
times surprising. 

When  the  pus  is  not  apparent,  exploration  must,  under  certain 
conditions,  be  made  for  it.  With  protrusion  of  the  eyeball,  with 
pain,  with  or  without  loss  of  ocular  movements,  redness  of  the  eye- 
lids, and  puffinefls  and  throbbing,  together  with  constitutional  s^-mp- 
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toms  of  fever,  search  should  lie  ma*ie  for  this  product,  of  inflammfitionJ 
VuE  may  follow  some  days  after  an  incision  is  made. 

The  advantage  of  exploratory  puiietiu-e  is  still  more  apparent  inj 
tlie  ehronie  ahs(^«fte8,  which  are  i^imetimes  so  long  in  getting  to  thai 
surface,  and  which  show  so  few  external  sjmptonis.     A  troc*-ar  nmj 
he  iitied  fitimetimt^  with  hetter  advantage  than  a  knife. 

An  almtHH  nuuj  form  trithm  tho  oatkir  ttiuu\  w^hen  the  symptc 
would  he  protriLsion  of  the  eyehall,  and  ptmting  or  swelling  l*xt 
iially  Ijetweeu  it  and  the  eyelid.  With  snspieion  of  siK-h  an  abeeea^l 
the  line  of  incision  should  he  within  the  eyelidi^,  by  the  side  of  the 
eyelmlL  A  lady  had  protnision,  with  intense  sulfering  and  genei 
sjTnptoms  of  the  fonnation  of  matter:  several  metlieal  men  we^ 
considted,  and  more  than  tjnce  a  punctin^  was  made  deep  into  th€ 
orbit,  but  inelToctuidly.  The  lancet  seemed  to  have  been  direot^e 
away  from  the  ghdie  oi'  the  eye  to  avoid  injury  to  it,  or  to  the  pG 
around.  Her  almost  insupportable  state,  and  the  loss  of  sight 
induced  the  medical  advisei's  to  talk  of  extirpation  ;  but  anothe 
surgeon,  who  was  now  consulte+l,  dirwted  that  a  lancet  should  \\e 
passed  tlirough  the  distended  eonjunetiia  by  the  side  of  the  globe.^ 
A  large  quantity  of  pus  flowed  out,  and  in  a  few  weeks  the  eyifl 
was  peHeetly  restored.  " 

A  ease  of  jirecisely  the  same  nature  was  brought  to  me  by  I)r. 
Sawyer,  of  Oiiilford-street.  The  eyel)all  projected  three-quarterB 
of  an  inch.  The  child  was  well  a  week  after  I  evacuated  the 
matter, 

A  passing  remark  is  required  for  those  eases  in  winch  decayed 
teeth  hjive  bpcn  the  cause  of  orbital  abscesR.     In  addition  to  atten- 
tion to  such  abscesses,  the  reiTiains  of  the  carious  teeth   shoiUd 
extracted,  and  the  antrum  perforated  from  a  tooth's  socket  t^)  admit 
of  the  tliscliarge  fif  any  accumulaiion  of  pus.     The  same  treatment! 
is  nee<-Ied  if  the  orbital  tlisease  should  supervene  on  antruni  abseesa] 
after  the  extraction  of  teeth. 

Tk(*   ftjhr-treafmrid    of   orbital   abscess  is  quickly  told.       In  thel 
absence  of  caries,  the  hjss  that  is  done  the  better;  mere  cleanliness] 
is  nearly  always  sufficient.     To  effect,  this,  it  is  sometimes  neeessaryl 
to  syringe  out   the  cavity  with   waiTU   water.     If  it    should    seem 
that   the   aperture   has  a  tendency  to  cluse  prematurely,  it  should 
bo  ililttt<*d  from  time  to  time  by  the  introduction  of  a  piece  of  lint, 
or  enhu'ge<l  l)y  incision,     Drainage  tubes,  and  like  maitrivances  fo^J 
the  flupptwed  better  escaping   u['  the   pus,   baA^e,   ac^iorrling  to    my! 
obwsrx'ation,  bt^eii  irijurioiLs,     Thry  have  irritated, 

77/riV'    an*    rni'itn    npeciat   if/mfjer^    tusorintt'd    trith    tirhifa!    alrnvrdi^^l 
The  greateht  of  these  is  risk  of  life  from  implicatinn  of  the  brail 
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iuid  its  membraueB,  and  iiittaiiimatory  action  of  the  cavernous  sinus, 
through  extension  nt  intlamniation  from  the  orbital  veins.  The 
traumatic  abscess  is  attended  with  the  most  danger.  The  symptoms 
of  the  eerobral  impH cation  are  always  manifest,  readily  to  be  re- 
cognised by  any  well-edtieated  surgeon,  and  do  not  need  description. 
A  patient  does  not  ueceBsarily  sink  when  such  symptoms  arise :  I 
have  seen  recovery  after  luidoubtt^d  meningitis. 

Abscess,  assoeiated  with  carieSj  places  the  patient's  life  in  jeopardy. 

The  phlegmonous  abst^esa  may  affect  the  brain  and  cause  death.  * 
I  have  had  four  examples  of  this  in  my  own  practice. 

Another  danger  applies  to  vision.  The  eyeball  may'  be  involved 
in  the  surrounding  inflmnmation,  and  may  be  destroyed  from  sup- 
pui-ation  of  the  t^mea,  or  it  may  participate  in  slight  inflammatory 
disease^  by  which  vision  is  impaired.  Besides  this,  the  optic  nerve 
may  be  spoiled  at  an  early  period  from  inflammation  of  the  nerve 
substance,  and  atrophy  may  follow*  This  state  is  revealed  by  the 
ophthalmoscope.  This  kind  of  damage  is  always  imminent  so  long 
as  ioflamniatiou  lingers  about  the  orbit. 

Certain  other  patholi^gieal  conditirms  may  ensue,  such  as  paralysis 
of  the  muscles,  or  permanent  protrusion  of  the  eyeball  from  infiltra- 
tion of  the  orbital  tissues,  or  partial  ptosis. 

HVPERTRflFHV    OF   THK    ORBITAL    CELLULAR    TISSUE. 

This  is  a  rare  orbital  affection.  I  have  no  doubt  that  I  have  met 
with  it  several  times,  and  as  I  believe,  the  change  which  occurs  is 
precisely  the  same  as  that  seen  in  elephantiasis  on  the  surface  of 
the  body.  The  eyeball  is  more  or  less  thrust  out  of  its  socket.  I 
recognised  my  first  case  in  a  remarkably  powerful  man  in  the 
meridian  of  life.  The  eyeballs  were  prominent,  but  yet  imhindered 
in  motion.  The  conjimctivee  were  highly  injected,  of  a  coarser 
structure  than  natural,  and  bolstered  out  around  their  ocular  attach- 
ments, by  the  posterior  swellings,  which  were  dense  and  doughy. 
Vision  was  perfect ;  there  was  much  pain ;  I  saw  my  patient  but 
a  few  times,  and  never  learned  his  fate. 

Infiltrations  of  the  orbital  cellalar  tissue.  This  can  scarcely  be 
spoken  of  as  a  distinct  disease,  but  rather  as  a  mechanical  effect, 
due  to  several  causes  interfering  with  the  circulation. 

It  may  occur  in  newly-born  children  who  have  been  long  squeezed 
during  parturition.  It  happens  in  persons  who  have  the  circulation 
impeded  by  pressure  on  the  throat.  It  has  occurred  in  the  straining 
of  child-bearing.  It  is  sometimes  seen  in  the  players  of  wind 
instruments.     Asthmatic  people  may  get  it. 
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Tlu>  pnthologicft!  change  is  the  efiiisimi  of  seinim,  and  engnrge- 
meiit  of  tlie  bloncI-vest<Gls. 

It  18  temporary  or  permanent,  ac<><jrding  tn  fhn  oesBation  or  the 
persiflteiice  of  the  eauB<^* 

IIVPKHOSTOSIS    OK    THK    «iUinT\[.    HONKS. 

This  IS  h>T>ertrophy  from  jin  *^xoes8  of  hmy  matter.     It  m  pro- 
Imlily  tlue  to  pmurbitin.      It  ih  the  rarest  of  orhital  ilisfasfs.       It 
may   oeeiir  wtrictlv  jih  an  orbital   afFeetion,  ami  lie  poilial,  or  im-^ 
plieate  the  entire  orbit,  and  exist  in  eonneetiou  with  similar  disease  H 
of  the  eraiiial  and  ikeial  boneH,      It  msiy  jirogivss  until  the  orbital 
walk  are  in  eontaci, 

I  have  Tiot  8Geii  the  disease  in  life,  nor  (hi  I  know  of  any  elinioal 
deseription  of  it.     The  si^veral  pnbliMhed  accounts  are  of  dry  bones,  i 
lu  the  nkull  of  a  Peruvian  exliibited  in  the  Muscnun  of  the  Royal  J 
College  of  Surgeons,  all  the  bones  of  the   face  ore  enlarged    and} 
thi(*kened  in  a  remarkable  manner,  and  the  orbits  are  nearly  closed* 

LM(.\T\T10N    OK   THK    OHfUT    KKOM    KRKSSVRK    WITHIN,   TOGETHER 
^ITH    ABSOKFTION    OK     \    KOUTION    OK    11! E    WAI.LS. 

The  orbit,  like   other  bony   cavities  and   i^eesses   of  the  body^j 
inehiding  tnen   the  skull,   enlarges   from  the  jiressiu^e   of  al 
and  tnuiouTH  of  any  kind.     It  is  by  means  of  this  enhu'ging  process 
that  an  inereclibly  large  amtumt  of  soft  eaneer  may  be  o^^ntained 
in  the  orbit,  when  there  has  been  but  slight  protrusion  of  the  eyebalL 

CYSTS    IN    THK    ORIHTAL    WALLS.  1 

The  l»ones  of  the  orlut,  as  a  iiail  of  the  osfieous  frame,  are  liable 
to  ojiitie  tinnours,  just  as  other  b<mes  of  the  body,  yet  I  have  not 
niet  with  any;  The  only  disease  on  record  plared  under  this  head, 
is  that  of  hydatid*  <d"  whiib  a  ease  has  been  given  in  the  chapter  on 
^•Eiito»oa;'* 
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The  most  common  cause  of  this  is  rupture  of  the  la*T3rmal  sac, 
(70906  are  desiTibed  in  the  chapter  on  ''  Injuries  from  Mechanical  fl 
Ageut^i,"     An  orbital  fra«*tm*e  may   tear  the  sac.     Fractureis  whioli 
open   the   frontal    sinus,   the   ujnier   ehaml>er  of   the  nose   through 
danifige  to  the  ethmoid  cells,  or  the  nuixillary  sinus,  may  all  pr 
'Ini^e  emphysema. 
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The  inflation  may  be  limited  to  the  orbit,  and  may  protrude  the 
eyebaU,  .or  not,  according  to  its  extent,  or  it  may  involve  also  the 
eyelids  and  the  surrounding  parts. 

There  may  be  ocular  emphysema,  as  a  part  of  general  entrance 
of  air  firom  a  fractured  rib.  Such  a  case  has  lately  occurred  to  me 
at  St.  Mary's ;  the  upper  half  of  the  body  was  enormously  inflated, 
and  the  eyelids  were  nearly  closed  over  the  protruded  eyeballs. 

There  is  no  treatment  proper  for  emphysema.  When  it  is  possible, 
pressure  on  the  spot  where  the  air  enters  the  orbit,  as  over  the 
lacrymal  sac,  is  all  that  can  be  done.  But  this  is  really  unnecessary, 
because  here,  as  elsewhere,  as  soon  as  repair  sets  in,  the  pneimiatic 
channel  gets  closed. 
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AN ATtIM  I(  A  L   CONSIDK RATION , 

TiiK  onuses  vary  iu  their  capacity  in  diflerent  individuals,  teing 
wann^ly  ftuuid  in  sonio,  wliilo  the  large  ca\4tie8  in  others?  push  for- 
wanl  the  lt»\Vi'r  nuu-gin  of  the  forehead  to  such  an  extent  as  to  give 

prominent  feature  to  the  coiintenauoe.     They  are  developed  later 

life  than  woidd  be  supposed,  any  traces  of  them  heing  hardly 

lUsfoverahle  bL^fore  fifteen  years  of  age,  from  which  period  to  the 

twenty-tliird  year,   and   even    mueh    later,   they  steadily  increase] 

in  sixe. 

They  may  be  deearibed  as  spaoea  existiiig  bebn-een  the  external 
md  intenuil  tablets  of  the  vertical  portion  of  the  frontal  bone,  and 
llAving  for  a  tloor  the  orbital  plate  of  the  same  l>one.  They  are 
really  ac<*ess<iry  |H)rtions  of  the  no^,  ^i-ith  the  middle  meatus  of 
which  they  communicate  by  the  infiunlibiJmn, 

Should  any  abnormal  strain  be  brought  to  bear  upon  the  interior 

tlu«e  sinti^i^  we  shoidd  exj>ect  the  thinner  **rbital  and  cerebral 
wM»  to  yield  before  the  anterior  thick  one ;  and  this  actually  oeenrs. 
Tho  fltHir  gives  wny  the  most  remlily*  and  by  bulging  into  the 
^Tity  of  the  orbit  may  cause  serious  injury  to  the  structnreis  ooti- 
taiiHHl  themn.  It  is  in  tiiis  manner  that  ilist^af^  of  the  aiuuaes 
beoomes  an  u)^^  of  interest  from  an  ophthalniological  point  of  ^ 
rit?w. 
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In  the  second  stage  of  the  disease,  the  fbnnation  of  the  abecefis,    ■ 
there  can  be  no  douht  that  the  proper  eourse  is  to  make  a  sufficient 
incision  in  thf?  skin  over  the  tnnionr,  and  to  open  the  siuufl  Vr-ith  M 
a  knife  or  a  small  trocar,  or  a  ver}'  small  trephine,  and  to  evacuate  S 
itB  contents.     Death  may  ensue  unless   this  be  done.     The  sinns 
tthftnlfl  hi*  wa^lied  out  dsiily.     AstrinjEfcnts  should  he  used  with  the 
view  of  removing  any  unhealthy  condition  of  the  nnicous  memhrane. 
The  fttate  of  the  system  in  general  must  he  att-ended  to.     In  the  only 
two   cases  of  this  kind  in  which  I  Iiave  heen  concerned,  the  aper-  ^ 
tures  never  healed.     I  will  mention  the  particidar^  of  one  of  them,      H 

An  elderly  lady  consulted  me  with  sj^Tnptoms  of  an  ahsoees  in 
her  frontfil  ninus,  whicli  had  existed  for  many  months.  The  pain, 
the  tlispluccnicnt  of  the  eyehall,  and  the  headache,  at  last  con- 
stant, induced  her  to  come  to  me.  8he  had  consulted  other  London 
surgeons.  I  evacuated  the  pus  under  the  orhital  ridge.  For  a  few 
Weeks  after  this,  tlie  daily  wasliiugs  of  the  cavity  with  water  hy  a 
syringe,  rnn  through  the  nose.  After  a  time  there  was  no  nasal 
escape.  In  spite  of  all  treatment  hy  injections  and  otherv^ise,  there 
still  issued  a  jiurident  discharge  from  the  opening  I  Imtl  made.  Mr. 
Paget,  and  other  surgeons,  were  called  hy  niy  patient  in  consulta- 
tion, in  the  hope  of  their  suggesting  some  renie<lial  mea.sure.  I  had 
exhuusied  all  resources,  so  that  they  could  suggest  nothing  more 
likely  to  be  efFeetual.  AH  was  in  \'ain.  Now,  aflter  the  lapse  of 
four  years  the  sinus  is  still  tliei\^,  and  the  good  old  lady  covers  it 
with  piaster,  which  she  finds  nei-essury  to  ehnnge  tliree  or  four  times 
a  day,  because  after  a  few  hours  the  secretion  trickles  over  the  brow. 

A  man,  twenty-six  years  of  age,  consulted  Itr.  BowTiian  on  accoimt 
of  an  almost  tH;mstaut  juiin  which  he  had  suffered  over  the  left  brow 
for  six  years,  during  the  last  two  of  which  a  tiunoiu*  was  forming 
below  the  brow,  which  caused  the  eyeball  to  project,  and  its  upper 
movements  to  be  limited.  An  abscess  was  felt  at  the  roof  of  the 
orbit  and  t^uihl  be  emptied  by  pressure,  the  pus  escaping  hy  the 
nose.  General  tr*?tttment  was  imavailing,  and  as  giddlnesa  came  on, 
together  with  other  urgent  symptoms,  an  incision  an  inch  and  a 
quarter  long  wiis  made  into  tlie  ttnuour  just  imder  the  supra-orbital 
riilge,  and  foetid  pus  let  out.  It  prt>ved  that  the  frontal  sinus  was 
oiieuetl,  the  dimensions  of  which  were  so  enlargeil  that  in  the 
horijenntfd  dinpctiou  it  meastu^l  two  inches,  and  in  the  vertical 
one  and  a  Imlf.  The  anterior  wall  of  the  sinus  was  healthy.  The 
pceterior  wall  wns  aW^rlKHl.  The  mucous  membrane  felt  relvety. 
A  copious  jmrul^it  discharge  continued  for  several  months.  A 
pe(nuiui€aii  amos  remained.  The  ease  is  detailed  at  gr^-al  lengtli 
iu  thf*  "  R  Ti.  0.  H,  Ki»i¥irts^" 
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In  one  instaBce  related  hy  Beer,  in  which  the  patient  would  not 
subinit  to  an  operation,  the  out«r  wall  of  the  sinus  gave  way.  A 
fortnight  later  the  eye  was  lost,  most  of  the  orbit  and  nose  were 
destroyed  hy  caries,  and  the  vision  of  the  other  eye  destroyed. 

Although  the  inferior  wall  of  the  sinus  bulges  most  frequently 
and  to  the  gi*eatest  extent,  yet  the  cerebral  wall  sometimes  expands 
upwards  to  the  brain,  eausing  greater  or  less  cerebral  symptoms, 
and  it  may  beotjiiie  perforated.  Uiohter  records  such  a  case.  Cere- 
bral symptoms  evidently  attendant  on  pressure  of  the  brain,  set  in 
after  acute  iiiflamraation  and  much  swelling  of  the  left  eyelid.  This 
was  followed  by  ulceration  in  the  middle  of  the  eyelid,  and  the 
diseharge  of  an  enormous  quantity  of  pus.  The  man  died  with 
apoplectic  symptoms.  Post-mortera  examination.  The  skin  over 
the  forehead  and  eyelid  was  (iiaseoted  off.  At  the  upper  margin 
of  the  orbitj  quite  close  to  the  supra-orbital  foramen,  a  hole  was 
discovered.  On  the  opjjcmite  side  was  another  hole,  which  entered 
the  cranial  cavity.  An  aperture  was  foimd  passing  into  the  right 
frontal  sinus.  Both  the  sinuses  were  much  enlarged  and  filled  with 
pui.  Further  examination  of  the  head  was  not  allowed.  The 
friends  who  were  present  gave  the  following  history  of  the  disease : 
Two  years  before,  the  deceased  was  trying  to  break  a  bit  of  iron  with 
a  big  hammer.  A  piece  Mew  r>fr  with  violence,  and  struck  him  on 
the  orbit  close  to  the  spot  where  the  external  hole  was  discovered. 
Since  then  he  had  often  complained  of  an  aching  pain  in  his  fore- 
head, and  a  few  drops  of  pus  escaped  from  his  nose.  He  had  never 
been  obliged  to  leave  off  work. 

For  the  sf^ecial  treatment  (»f  f*aries  and  necrosis,  the  reader  is 
referred  to  the  preceding  chapter, 

ENtrySTEU    1UMOURS. 

EnrtjHted  tumonrs  of  th^  irontal  sinus  may  be  a  real  dropsy  of  the 
cavity,  or  merely  a  collection  of  mucus  or  hydatids.  The  last  must 
be  very  rare.  Professor  Langenbeck  has  given  two  cases.  In  both 
there  was  considerable  displacement  of  the  contents  of  the  orbit.  In 
the  one,  the  tumour  seemed  to  be  due  to  striking  the  right  temple 
in  a  fall  against  a  table.  In  the  other,  a  blow  with  a  racket  bat  on 
the  side  of  the  nose  was  the  apparent  cause.  Whilst  operating  on 
them  he  foimd  in  the  former  a  white  shining  cyst  filling  the  whole 
of  the  sinus,  enclosing  a  clear  ropy  fluid ;  in  the  latter  a  shut  sac 
in  the  same  position  filled  with  a  greyish-white  tenacious  mass. 
The  diseased  structure  was  removed  in  each  case.  Probably  they 
were  nothing  but  collections  of  m\icus  and  thick  matter. 
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The  diatj^nosis  of  these  diiH^as(*s  wiU  rtjst  on  the  position  and  cli» 
racttT  of  tlie  tiimoiu'.  These  are  the  same  as  in  abscess.  But  the 
constant  pnin  which  oociira  in  abscess  is  absent  here.  Distinction, 
however,  between  these  two  is  of  little  importance,  as  the  treatment 
is  the  same.  The  cavity  shoidd  be  opened  and  the  morbid  products 
removed;  the  parts  \*ill  then,  in  many  cases,  return  to  their  original 
condition. 

Expansion  of  the   sinuB  by   on  aceumulation  of  mucuB.     Maria 

M ,  tet,  twenty,  came  t^  Carey- street  Dispensary  with  a  small 

tumour  at  the  upper  and  unsal  side  of  the  right  orbit,  which  pro- 
truded the  eyelid8,  and  disphn^ed  the  eyeball  dimnwanlft  and  out- 
wards. She  complained  of  a  slight  acliing  pain  and  tendemees 
on  pressiu-e.  A  punfiurc,  wliieli  wtis  at  this  time  made  uith  a 
grooved  needle  t]|rough  tlie  eyelid,  gave  exit  to  Ijlood  nnly,  and  a 
week  afterwards  the  timioiir  was  diminished.  Mr,  Wood  made  an 
incision  tlirongh  the  n]>]jer  eyelid,  parallel  with  the  u{>per  border 
of  the  orbit.  A  free  punctiu-e  intn  the  tumour  gave  vent  to  some 
inspissated  mucus,  and  it  became  apparent  that  the  case  was  one  of 
dilatation  of  tlie  trontal  sinus,  the  bony  wall  of  which,  wliere  it 
contiibntes  to  form  the  orbital  re  nit',  had  been  absorbed  so  that  the 
lining  membrane  of  the  sinus,  distended  T;iith  thick  jelly-like  sticky 
nineus,  protrudf+d.  About  a  table-sj>oonful  of  this  inspissated 
mucus,  partly  yellomsh  and  opa<|ue,  partly  transparent,  escaped 
through  the  pimcture  with  some  impulse.  A  probe  coidd  not  be 
passed  into  the  nose.  Moderate  inHaoiniation  followed  the  opera- 
tion. A  small  drainage-tube  was  used  to  favour  the  escape  of  pus, 
and  the  cavity  was  syringed  out.  The  wound  c^:lnt^acTted,  leaving 
a  small  orifice  the  eightli  of  an  inch  iu  diameter,  which  tor  a  long 
time  discharged  a  small  quantity  of  mucHj-pus,^ — **  R,  L.  0,  H. 
Eeportfi." 
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Should  the  walls  of  the  frontal  sinus  be  fraeturedj  blood  must 
of  course  be  poured  into  the  cavity,  but  there  would  be  no  special 
symptoms.  But  if  the  fractui^^  extends  to  the  inner  table  of  the 
skull,  or  to  the  n>of  of  the  orbit,  blood  might  be  etfused  into  the 
cranial  or  orbital  cavities,  when  the  sjinptoms  characteristic  of  each 
injury  woidd  appi?ar. 


EXOSTOSIS. 

Jii'diifmiii  of  the  ftvnfai  fiinm  is  very  rart\     8till  the  disease 
btnni    kno^m   to   occur,   and  a  few   ejjeiumens  of  it  ai\^   preserved. 
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There  lu^  two  rery  large  oneSs  <>ne  in  the  Hunterian  Museum  at 
the  College  of  Burgeon?*,  and  *^ne  in  the  Cambridge  University 
Mu&eiim,  but  from  theii*  U7j&  it  ii^  impossible  to  determine  the  original 
seat  of  their  groT^ih,  There  is  a  smaller  one  in  the  Museum  of 
8t,  Bartholomew's  Hospital,  and  Mackenzie  said  that  he  had  two 
undoubted,  but  small  preparatioiis  of  the  disease.  They  are  not  of 
much  interest  surgit^lly,  for  if  they  were  small,  their  diagnosis 
would  be  imjM>^^ible,  while  if  large,  it  would  not  be  practicable  to 
rfimove  thera,  as  they  would  1ms  too  hard,  and  wedged  in  among  the 
Granial  and  facial  bones, 

SOLID    TUMOURS. 

Soiid  fittimtrH  or  jmh/pi\  It  m  rare  to  find  polypi  in  the  frontal 
sinus  without  their  rMicurriiig  at  the  same  time  in  the  nose ;  still 
they  do  oet-aBiotiuUy  grow  there  even  when  the  nose  is  quite  free 
from  them.  In  their  increase,  which  is  slow,  they  carry  before  them 
the  walk  of  the  Binus  just  as  an  abscess  does.  The  same  injurious 
effects  on  the  contents  of  the  orbit  will  be  observed.  They  have 
been  known  to  fill  and  dilate  the  sinus,  even  when  they  took  their 
origin  at  some  distance,  as  in  the  maxillary  sinus.  It  would  be 
very  difficult  to  diagnose  them  from  abscess  and  encysted  timiours, 
JB  fact,  impossible ;  a  matter,  however,  not  of  much  importance. 

In  the  treat rtmd  the  sinus  ought  to  be  opened  and  the  growth, 
wliich  generally  has  a  narrow  pedicle,  entirely  removed.  The 
following  is  a  tyj>ical  e^aae.  A  Ijoy,  aged  ten,  was  put  under  Dr. 
Wuth's  care,  on  account  of  a  disease  of  the  left  eye,  which  had 
troubled  hira  nine  years.  The  eye  was  so  entirely  pushed  out  of 
the  orbit,  that  it  lay  on  a  level  with  the  nose.  Its  lateral  displace- 
ment projected  it  so  mucsh  over  the  cheek  bone  that,  viewed  in  front, 
it  hid  the  neighbouring  side  of  the  face.  Its  displacement  down- 
wards brought  it  into  a  line  mith  the  front  of  the  nose.  For  the 
last  three  years  the  eyelids  had  closed  less  and  less  completely,  and 
now  Ciivered  it  w)  iniperiec^tly  that  the  cornea,  with  a  circumference 
of  Rf4er<^>ti*'a  fo>ir  linet*  broad,  remained  constantly  exposed.  A 
large,  deep  ulcer  of  the  cornea  threatened  a  speedy  disorganization 
of  the  eyeball.  The  regions  of  the  frontal  and  nasal  bones  were 
greatly  protruded.  From  the  stretching  of  the  skin,  the  left  eye- 
brow was  separated  widely  irom  the  right,  and  dragged  down- 
wards. The  skin  itself  was  thickened  and  doughy  to  the  touch, 
while  at  the  outer-under  part  of  the  eyebrow  was  a  small  opening, 
from  which,  on  pressing  the  surroimding  region,  a  whitish  mucus 
welled  out.     Dr.  Wuth  made  a  vertical  incision  two  inches  long 
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from  iluj  hkH,  of  the  none  uijwardu  through  the  soft  parts,  and  then 
II  horizontal  one,  alno  two  inches  long,  close  above  the  eyebrow. 
il<t  next  diNM9ete<l  bac^k  the  triangular  flap  thus  formed,  so  far  as 
U)  pennit  tlie  frontal  huiuh  to  be  trepanned.  In  the  middle  of 
the  HuiM»njiliary  arch  was  a  small  hole  in  the  bone,  opening  into 
i\ui  niniiH,  and  explaining  the  source  of  the  fluid  already  mentioned. 
In  eonwHjUi'ncMj  of  the  great  dilatation  of  the  sinus,  it  was  necessary 
to  make  two  openings  into  it  with  a  small  trephine,  whereupon 
an  innneuHe  (piantity  of  i)olypi  protruded,  and  were  removed.  The 
healing  of  the  parts  o(!cupied  twelve  months,  the  frontal  sinus  being 
by  that  time  (JoiiHiihjrably  lessened  in  all  directions,  and  the  eye 
having  ])art,ially  retnjatod  into  the  orbit.  The  ulcer  of  the  cornea 
Hoon  cmiatrized.  Fn)m  the  flrst  night  after  the  operation  tlie  patient 
eiyoy(Ml  sleej),  HU(ili  m  lie  had  not  had  for  years,  and  he  speedil}^ 
im])rov(ul  in  health. 

KRACTVRK. 

TIu'h  hiiH  boon  fnMitod  of  in  the  preceding  chapter. 
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readily  squeezed  outy  and  appears  white  and  ejlindrioal,  not  onlike  a 
maggot  with  a  black  head.  These  accumulations  are  not  confined 
to  the  face,  they  are  found  in  eveiy  part  of  the  skin  that  is  supplied 
with  follicles,  being  more  abundant  and  larger  in  some  parts  than  in 
others. 

The  excreted  matter  of  the  follicles  of  the  skin  is  composed  of 
four  principal  elements,  water,  oil,  albumen,  and  cholesterine.  In 
the  sebum,  or  sebaceous  substance,  the  water,  oil,  and  albumen,  form 
a  kind  of  emulsion,  inspissated  with  the  denser  materials  of  the  cells 
of  the  follicle,  and  some  epidermic  scales.  It  is  the  preponderance 
of  the  one  or  the  other  of  these  elements  which  necessarilv  alters  the 
secretion. 

It  is  the  comedon,  which  is  rich  in  oil  and  albumen,  that  con- 
tains the  living  animalcule,  the  steatoasoon  folliculorum,  and  often 
in  numbers.  They  feed  on  the  contents  of  the  follicle,  disintegrate 
the  accumulated  mass,  and  facilitate  its  expulsion,  while  they  do 
no  harm,  not  even  irritate.  The  appearance  of  bristles,  or  spines, 
sometimes  growing  out  of  the  skin,  and  particularly  of  the  eyelids, 
is  due  to  protrusion  of  the  comedones,  when  the  albuminous  and 
the  homy  elements  are  in  excess. 

Treatment.  The  comedones  should  be  squeezed  out,  and  the  skin 
thoroughly  washed  daily  ^-ith  soap  and  water.  Pure  air  and  sufii- 
cient  exercise  are  also  necessary. 

JfoilHitcum,  Trailed,  too,  molluscum  contagiosum,  seu  sebaceum. 
This  tumour  is  common  in  children,  and  firequently  occurs  about 
the  eyelids,  the  face,  and  the  neck,  coincidently.  It  is  rarely  soli- 
tary even  on  the  eyelids.  It  begins  as  a  pale  pimple.  A  group 
might  be  mistaken  for  lichen.  When  a  little  advanced  it  looks  like 
a  little  currant.  More  forward,  it  bears  a  resemblance  to  a  salivary 
gland,  and  is  then  somewhat  constricted  at  the  base,  flat  topped, 
with  a  central  depression.  It  sometimes  gets  peduncfulated.  .A 
large  one,  if  squeezed,  will  emit  white  sebaceous  matter.  Generally 
there  is  but  little  inflammation  around  the  base,  but  occasionally 
such  action  ia»  developed.  Sloughing  may  ensue,  and  all  the  morbid 
material  is  then  likely  to  be  thro^-n  off.  It  is  seen  in  different 
stages  of  growth  in  the  same  person.  It  may  suppurate  in  the 
centre,  protrude  and  become  covered  ^-ith  incrustation,  which  makes 
it  lt>»k  like  a  warty  gro^^-th,  or  even  a  horn.  It  may  grow  as  big 
as  a  eherry,  or  yery  large.  One  on  the  upper  eyelid  was  large 
enough  to  hang  down  and  completely  cover  the  palpebral  aperture. 

The  morbid  anatomy  consists  in  distension,  by  sebaceous  matter, 
of  the  duets  of  the  sebaceous  gland,  from  their  primary  branches 
to  the  ultimate  outlet,  by  which  the  gland  is  forced  up  aboye  the 
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level  of  the  skin.  The  appearancea  are  aoooimtod  lor  by  the  patho- 
logical ciliaiignB.  The  puiiuiiit  becomes  in<Ieiited,  whercj  the  seba- 
ceous eubatanee  appears  in  the  aperture  of  the  distended  duct.  The 
fiides  are  lobidated,  in  conformity  with  the  arrangoments  of  the 
lobides  of  the  gland.  Tlie  yemi-trauspareney  is  Iruiu  difcitunsioii 
of  the  super-imposed  Btratura  of  the  denna. 

It  has  received  several  adjective  denoniinatione,  according  to  its 
aspects  at  different  times,  but  of  these  one  only  need  be  mentioned, 
thai  relating  to  its  cont^ousness.  Respecting  this,  there  is  dis- 
agreement among  surgeons.  Those  who  accept  contagion,  advance 
in  its  favour  the  oecurrence  of  the  disease  at  the  same  time  in  all  the 
children  of  a  family^  and  sometimes  even  among  the  adults.  Those 
who  reject  it,  refer  the  implication  of  several  persons  to  an  endemic, 
or  an  epidemic.  My  own  opinion  is  for  the  contagion  in  the  early 
stage  of  the  disease.  Dr,  Mackenzie  witnessed  the  fact  of  a  gentle-  * 
iuau*s  hands  becoming  inoculated  from  th«  face  of  his  child.     Mr. 
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Hutchinson  saw  a  mother's  breast  inooulated  horn  the  face  of  her 
suckiBg  child,  eighteen  months  old.  Other  proofs  are  published. 
The  virus  appears  to  be  conveyed  by  the  white  fluid  which  exudes 
from  the  orifice  of  the  tumour.  The  subjoined  figure,  from  a  girl 
seven  years  old,  represents  two  of  these  tumours  on  the  lower  eyelid* 
The  larger  was  partly  covered  with  black  inci*ustationj  from  beneath 
which  a  little  pus  escaped.  This  patient  had  no  more  of  them  ;  but 
her  siBter*8  face  was  covered,  and  a  third  member  of  the  family,  the 
mother,  had  also  a  few. 

Tlie  iretittt^'nt  consists  in  cutting  the  tumour  completely  across  by 
a  fi'ee  incision,  and  squeezing  it  out  with  the  thumb-nailfi.  If  the 
cyst  do  not  separate  at  the  same  time,  the  forceps  must  be  used 
for  its  extraction, 

Milii4t/tf  called  also  sebaceous  tubercle  and  miliary  tubercle.     This 
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ia  a  yellowish-white,  pearl-like  looking  tumour,  ftlioiit  the 
a  pin's  headj  as  dense  as  fil)r«>-eariiliige.  It  takes  its  name  from 
the  likenesB  to  a  millet  seed.  It  is  oommonly  met  with  in  olusterR 
on  the  faces  of  young  persons,  and  most  frequently  on  the  eyelida, 
especially  mi  their  margins. 

It  is  due  to  an  affection  of  the  sebiparous  system,  although  not 
a  gland  allection  like  the  sehaeeous  timioiu-,  hut  an  aceumulation 
of  the  epithelial  poiiion  of  the  sebat^cous  secretion  in  the  upj^r 
layer  of  (M)rium,  and  possibly  in  one  of  the  ramifications  of  the 
gland,  TJ^ithout  there  being  any  opening  communicating  with  the 
surface.  It  is  probable  that  it  has  its  origin  in  an  alM)iiive  follicle. 
Occasionally,  calcareous  matter,  such  as  phosphate  and  carbonate 
of  lime,  is  depowitcd  in  the  epithelial  cells. 

Trmtmeut.      Break   tlirough    the    suiToun<ling    epithelium    %vitli 
•a    sharp-pointed    instrument,    and    squeeze    out    the    at^oumulated 
materiai 

Sehaceom  ttimour,  Tliis  belongs  to  the  class  of  cutaneous  prolife- 
rous eysts.  It  consists  of  an  aecmnidation  of  sebaceous  secretion, 
together  with  disease  of  a  hypertrophic  nature  in  the  coats  of  the 
follicle*  The  C4^)ntaining  and  the  contained  both  grow.  The  gland 
18  supposed  to  be  destroyed  in  an  early  wtage  by  pressure,  and  if 
this  be  the  case,  the  sebaceous  material  must  be  the  |>roduct  of  the 
dilated  and  diseased  follicle. 

There  are  two  varieties. 

In  the  first  the  follicle  is  not  quite  closed,  there  being  a  gigantic 
comedon.  This  enlarges  horizontally  rather  than  vertically,  so  that 
it  is  better  felt  than  seen.  The  aperture  is  much  moi-e  txmtracted 
in  some  examples  than  in  others.  The  contents  are  solid  and  lami- 
nated, and  made  up  of  epithelium  scales,  wdth  occasionally  chole- 
Bterine.  Should  it  soften  and  escape,  a  crust  forms,  or  even  a  little 
horn. 

The  foUowing  sketch  is  of  one  that  was  growing  just  over  the 
lacrymal  sac,  in  a  hidy  seventy-Hve  yeai^s  old.  It  was  like  a  minia* 
tiu^  bladder  of  Iar<i,  and  retained  for  a  while  any  form  into  which  it 
was  pressed. 

Trmfment.  In  a  recent  case,  not  congenital,  a  free  incision  with 
thorough  squeezing  out  of  the  contents,  is  followed  by  inflammatory 
action,  and  a  cure  ensues.  When  the  cyst  w^alle  have  become  tliick- 
ened,  they  must  be  destroyed  by  some  chemit^al  agents,  after  the 
contents  are  evacuated,  otlienviKe  they  will  not  i»cri8h  or  granulate^ 
In  a  congenital  example,  occuiTing  in  a  young  lady  who  was  sent 
to  me  by  Mr.  W.  Adams,  of  Henrietta-street,  the  opening  was  very 
large,  and  the  secretion  could  be  readily  and  entirely  evacuated  by 
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pressure.  This  prooess  of  emptj^g  had  teen  frequently  done  with 
a  curative  intention*  I  passed  a  minute  piece  of  potassa  caustica  to 
the  bottom  of  the  cyst,  A  little  slough  ensued,  and  healthy  granu- 
lation followed.  In  generalj  nitrate  of  silver  is  sufficiently  caustic 
for  eueh  a  purpose. 

The  eeoond  Yariety  constitutes  the  true  cystic  sebaceous  tumour, 
with  the  closed  eyst.      It  ia  very  rare  about  the  eyelids.     I  have 
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never  seen  one,  but  it  occurs  frequently  about  the  eyebrow,  when  it 
is  called  an  orbital  tumotir^  under  which  classification  it  will  lie  fully 
noticed* 

Morm,  I  have  met  with  a  few  specimens  of  the  deposit  of  in- 
epissated  sebaceous  matter  on  the  eyelids,  constituting  what  are 
called  horns.  They  have  aU  been  small,  time  being  wanting  to  give 
the  more  marked  characteristic  homy  appearance  to  which  they  owe 
their  name,  and  of  which  the  scalp  furuishes  the  best  examples. 

It  is  uncalled  for  here  to  say  more  of  their  structure  than  that 
these  dense  appendages  owe  their  existence  to  tlie  drj-ing  and  har- 
dening, as  fast  as  it  escapesj  of  the  contents  of  the  first  form  of  the 
sebaceous  tumour  just  described.  To  those  who  desire  extended 
information  on  the  pathology  of  the  subject,  I  recommend  the 
peruBal  of  a  very  excellent  paper  by  Mr.  Erasmus  Wilson,  published 
in  vol.  xxvi.  of  the  "  Medico-Ohirurgical  Transactions,"  descriptive 
of  a  horn  developed  from  the  human  body,  with  observations  on  the 
pathology  of  certain  disorders  of  the  sebaceous  glands. 

The  following  case  of  cutaneous  horn  of  the  lower  eyelid  is  re- 
ported in  the  Boston  Medical  and  Surgical  Journal  for  February  11th, 
1869: — ^A  small  pimple  appeared  on  the  lower  eyelid  of  an  Irish 
labourer,  sixty-five  years  of  age.  There  soon  followed  a  fine,  hair- 
like, hard  growth.  As  it  continued  to  grow,  it  assumed  the  appear- 
ance of  a  horn,  and  when  it  was  an  inch  and  a  half  in  length,  and 
about  the  same  measure  in  circumference  at  the  base,  being  now  of 
six  years'  duration,  it  dropped  ofil     In  a  few  days  a  second  horn 
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sprouted;  in  nine  months  it  was  as  large  as  the  first,  and  caused 
eversion  of  the  eyelid  with  displacement  of  the  pnnctum  lacrymale, 
and  overflowing  of  the  tears.  Its  length  was  an  inch  and  three 
quarters.  Its  dreumference  at  the  base,  an  inch  and  seven-eighths. 
Amputation  was  done  by  mating  a  circular  incision  in  the  skin 
aroimd  the  base.  The  iaxsal  cartOage  and  the  hair  bulbs  were  not 
damaged.  This  sketch  is  reduced  to  half  proportions  from  a  life- 
size  portrait. 

In  the  same  journal  is  a  notice  of  a  case  of  horn  of  the  upper 
eyelid,  published  in  A.  Eloffe's  work  in  the  natural  history  of  horns. 
A  child  five  years  old  had  a  truncated,  wrinkled,  homy  appendage, 
growing  on  the  firee  border  of  the  upper  eyelid.     The  length  was 

Fi«.  4a. 


rather  more  than  a  centimetre.  The  thickness  about  that  of  the 
stem  of  a  tobacco-pipe.  It  was  easily  puUed  off.  Nitrate  ot  silver 
was  applied.  A  year  after,  the  child  was  attended  for  two  smilar 
growths  on  the  upper  eyelid  of  the  other  eye. 

Treatment.  A  single  stroke  of  the  knife  will  be  sufficient  to 
remove  a  horn  from  the  eyelid.  The  excrescence  being  pulled  for- 
wanltf,  the  separation  should  be  made  through  the  integuments^  that 
the  cyst  from  which  it  grows  may  be  entirely  taken  away,  or  a 
return  of  the  disease  is  risked.  Sutures  should  be  used,  if  from  the 
nature  of  the  wound  primary  union  might  ensue.  Otherwise,  water 
dressing  is  necessary. 

An  excess  of  epidermis  often  occurs  when  there  is  slight  inflam- 
mation of  the  papillse  with  growth,  and  forms  little  bent  or  twisted 
horns. 

Actie.  This  may  be  as  well-marked  on  the  eyelid  as  on  the  face. 
When  it  is  severe,  it  is  accompanied  by  much  redness  and  aedema 
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of  the  integument  because  of  the  thinnofts  find  looseness  of  tlie 
textures.     The  (X)njmictiva  raay  participate  in  the  iriHammation. 

The  affection  is  prodnoed  by  the  detention  of  sebaceous  matter  in 
the  follicle,  by  which  irritation  is  set  up.  Congestion  and  inflamma- 
tion follow.  This  at  least  is  the  meelianical  explanation.  There 
must  be  originally  something  WTong  in  the  system  generally,  and 
in  the  cutaneous  system  especially.  It  is  not  necessary  here  to 
epeak  particularly  of  the  many  stages  of  acne,  the  punctiibrm,  the 
pustular,  the  tuberctdar,  and  the  indurated  j  it  is  enough  to  show 
that  it  is  an  inflammatory  disease  of  the  follicles  of  a  chronio 
nature,  occuirlng  for  the  most  part  in  youth,  and  that  it  is 
mainly  attributable  to  debility, 

77//'  freafmcnt  is  to  be  found  iu  good  air,  exercise,  food,  and 
judicious  feeding,  the  removal  of  depressing  agency,  and  the  resus- 
citating of  the  flagging  energies  of  the  vital  power.  The  medicines 
most  suitalile  are  sometimes  mineral  acids,  sometimes  clialybeates. 
"Wliere  the  nutritive  foree  is  at  fault  rather  than  the  assimilative, 
arsenical  preparations  suit  best. 

For  a  loml  application,  perhaps  the  best  is  the  perchloride  of 
mercury,  one,  two,  or  three  grains  to  an  oimce  of  water,  or  w^ater 
and  spirits  of  mne,  or  emulsion  of  bitter  almonds.  After  the  suriace 
has  been  washed  with  soaji  and  water  and  woU  dried,  and  rubbed 
with  a  towel,  the  lotion  should  be  applied.  Tliis  should  be  done 
twice  or  thrice  a  day. 

Svroaa  vtfd,      Tliis  well-knov^Ti  simple,  or  barren  cyst,  belonging 
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to  the  class  llygromata,  frequently  grows  on  the  eyelid,  and  gene- 
rally on  tlie  margin.  It  may  be  single,  or  several  may  be  present. 
It  may  stand  out  from  the  surfai^e  well  defined,  although  yet  small, 
with  very  thin  cyst  walls,  or  be  bo  much  covered  by  the  skin  as 
seareely  to  project.     Its  contents  may  be  serous,  or  glairy,  or  honey- 


134 


TUMOLK^. 


liko,  clotiT  or  tH:>laurt*d.  Figure  44  shows  one?  of  a  peculiar  form,  that] 
buJ  exii^ted  for  iivti  years,  mul  wliiili  was  Jilled  with  dear  Berum. 
I  have  Been  one  at  the  outer  corner  of  the  eje  overlajxpiiig  the  edges 
of  the  eyelids,  and  interiV-ring  with  sight.  The  old  gentleman,  who 
hml  rarrieil  it  for  a  <|tiarter  of  a  eenturj,  could  never  make  up  liis 
mind  to  have  it  removed.  It  has  its  origin  in  the  gland  apparatus 
of  tlie  skin. 

Tnafmrftf,  Whem  the  tumour  is  small,  a  free  incision,  by  which 
the  contents  are  evacuated,  will  sultiee.  A  little  siippimitiou  enmies, 
and  the  cyst  is  destroyed  ;  or  it  dries,  and  is  exloliated.  The  c^'st 
wall,  which  is  areohir  tissue,  with  a  few  ehk^tic  fibres,  is  too  thin  and 
too  mucJi  connected  with  the  ports  around  to  admit  of  being  pulled 
away.  AVliere  it  is  large  and  projtMi'ts,  all  of  it  that  can  be  reached 
fiJiould  he  cut  off,  Wlien  the  cyst  is  thick,  the  application  of  an 
eeeharotie  may  be  required  in  addition  to  the  incision.  ^ 

Tnmot(n  produced  %  difif^mv  of  the  Meihomiait  apimnUm.  ^ 

Meibomian  c^t^i.     This  is  better  know^i  by  the  incorrect  name  of  ^ 


tttsal  tumour*     It  is  a  hard,  spherical^  lixed^  well-defined  tiimourJ 
?iirying  in  shw  fnmi  that  of  a  grain  of  small  shot  to  that  of  a  pcM 
and  limite<l  in  a  situation  on  the  eyelids  to  the  space  between  tliaf 
cilia  bidbes  and  the  atta*4ie^l  margin  of  the  tarsal  eaitila^es*      It 
c?oiT»|Knids,  thert»fv»re,  to  the  position  of  Uie  Meibomian  glands,  and 
Aoi»  not  grow  at  the  edge  of  the  eyelid.     It  is  inadherent  to  the 
dOB,  whii  h  may  or  may  not  W  tniversed  by  enlarged  blood- 
It  i»  usually  solitary,  althoiigh  several  of  them  may  be  preaent, 
fat  the  nicwt  juart  cuvurs  on  tbe  upper  ej^lid;  jii  it  iw^uirea 
Iafg<w(  dinnni^oQs  on   the  under  one,  nh^t  the   skin  generally 
rrtaina  iU  natural  fitate,  and  doea  nol  inflamie.     Not  uufrequently^ 
the  ititiiniiil  surbdt  of  the  ey«4id»  just  bdiind  the  cyst,  i^  ]»ret«r^ 
Uii^  i^cular,  and  at  a  tatt*  |icdud  looks  dark  in  the  centre^  from 

t\\w^  iiiLiitiiiig  of  tl*e  tiyrsal  oaitilage  and  the  mqjuiidliva,  the  tvxsah  < 
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tumour  to  be  always  one  and  the  same,  I  veiitui^e  t<j  suggMHt  tlmt 
some  of  these  characters  depend  on  the  changes  effected  in  the  fibro- 
plaetio  growth  that  is  formed.  For  instance,  mth  the  onward 
development  of  this  pkstic  growth,  white  or  yellow  fibrous  tissue  is 
produced,  as  in  the  ttmiour  comjiioidy  called  jK>l\7)Ufi,  hence,  the 
more  solid  tumour;  but,  if  it  degenerate,  the  cells  are  oonverted 
into  pus,  or  pyoid  cells,  and  the  intercellular  tissue  into  a  exeamy 
llm.1 

Treatmmt.  As  the  requisite  operation  may  for  the  most  part 
be  done  within  the  eyeUd,  it  is  advisable  for  it  to  be  so  effected* 
^Vhere,  therefore,  the  tumour  is  small,  and  its  position  is  well 
mai'ked  within,  I  out  it  across  posteriorly,  and  squeeze  out  the 
contents,  and  the  C3"st  as  well,  with  my  thumb-nails.  Where  there 
is  Uuid  degeneration,  the  cyst  walla  are  generally  lm>ken  down,  and 
merely  the  Buid  escapee.  In  such  an  instance  I  abstain  from  unne- 
cessary after-squeezing.  Enough  lias  been  done  at  first.  Suooe«s 
ensues. 

The  patient  should  l>e  warned  not  to  expect  an  immediate  cure ; 
for,  from  the  swelling  that  ensues,  it  may  seem  that  the  tumour  is 
as  large  as,  or  larger,  than  before.  It  is  only  after  a  few  days  that 
reduction  is  apparent,  and  generally  not  till  after  a  few  weeks  that 
all  trace  of  enlai*genient  is  lost. 

A  little  fungus  may  spring  from  the  wound  afi  a  very  rare  oceur- 
renee.  If  it  be  small,  a  touch  of  nitrate  of  silver  will  suffice  to 
destrcjy  it.     If  it  be  large,  it  slioul4  be  snipped  off, 

"WTien  the  tumour  is  large,  and  stxmds  out  well  in  relief  in  front, 
I  divide  it  luiteriorly*  by  transfixing  it,  and  cut  from  witliin  t^i  with- 
out in  a  free  inamier,  and  squeeze  it,  oa  I  have  already  described. 

There  need  not  be  any  fear  respecting  the  fbi*raation  of  a  scar,  for 
if  the  ineieion  be  made  horizontally,  and  tbe  edges  be  bought 
together  by  a  strip  of  plaster,  no  trace  of  the  ojieration  is  left. 

A  Meibomian  cyst  is  never  too  small  to  be  treated;  but  if  it  be 
not  enough  developed  to  admit  of  sucli,  after  the  manner  de- 
scribed, it  must  be  punctured  in  whichever  position  seems  to  be  the 
most  favourable,  and  the  interior  broken  up  with  a  shari>-poiiited 
probe. 

Mvikmiinn  duct  tumour.  Aii  accumulation  of  the  natm'al  secro- 
tions  may  stop  up  a  duet,  and  cause  the  appearanco  of  a  sliort  wliit© 
streak  just  within  the  eilge  of  the  eyelid.  A  further  state  of  tbis^ 
in  which  there  is  enlargoment,  constitutes  a  tumoiu*,  A  hartl  con- 
cretion may  form  not  unlike  a  calculus.  In  two  instances  w*Ueii 
I  thought   I  had  taken  away  calculi,  minute  examiuallou  pi-oved 

*  dense  parUoles  tn  Vic  made  up  at'  insj»is8jited  e^iithelium.     t'al- 
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oareous  material  may  be  JepositeJ  with  the  epithelium.  A  tumour 
of  this  kind,  on  the  upper  eyelid,  caused  absori>tion  of  the  cartilage 
and  ulceratioii  of  the  oonjuuetiva,  and  then  the  fipiction  produced 
paiii,  inflammation  of  the  conjunctiva  sclerotieas  and  opacity  of  the 
upper  part  of  the  cornea.  It  was  composed  of  concentric  layers  of 
hard  earthy  material.  The  microscope  disclosed  epithelium  scales, 
cl«.»sely  agg-lutinated,  thickened  and  hard,  and  containing  granidar 
earthy  molecules,  phosphate  of  lime  with  a  tra<:H3  of  the  carbonate  of 
the  same  earth. 

Thv  ttratmeut  is  to  remove  the  deposit  at  onre.  All  should  bo 
taken  away.  Some  is  apt  to  be  lefl,  being  hidden  by  the  bleeding 
which  occurs  quickly. 


TUMOURJi   ARISING    FROM    DISEASE    OF   THE    TRUE    SKIN    OR   DERMA, 

Stifc^  or  hordeolum.  This  is  a  miniature  boil  or  furuuculus,  which 
occurs  upon  the  ©«lge  of  the  eyelid  among  the  cilia,  some  of  which  it 
displaces.  A  cilium  is  always  in  the  centre  of  it.  The  commence- 
ment is  (rdematous  swelling  of  the  palpebra.  A  little  hard  tumour  of 
a  deep  red  colour  then  api>eara,  and  soon  gets  cxix^ssively  tender  and 
painful,  but  slowly  passes  to  maturity,  anrl  suppurates  only  imper- 
fectly on  the  summit.  Tjltimatcly  there  forms  a  little  slough  or  core 
of  mortified  cutaneous  tissue,  a  portion  of  the  substance  of  the  derma. 
It  diminishes  tardily,  and  sometimes  leaves  chronic  redness,  which 
may  last  ibr  several  months.  The  amoimt  of  pus  which  is  formed  is 
always  very  insignificant,  although  the  suppuration  has  for  its  object 
the  separation  and  expulsion  of  the  core. 

A  stye  is  commonly  single,  Imt  two  or  more  may  exist  on  the 
same  eyelid. 

Authors  are  still  disputing  whether  a  stye  begins  in  a  hair  iVOliclo 
or  in  a  lleibfimian  duct.  It  seems  to  me  that  the  derma  is  the 
port  affeded ;  hence  my  classification.  Both  follicle  and  duct  must 
be  involved  in  the  inflammatory  action.  Like  all  the  family  of  the 
furunciJi,  it  is  a  diseat^e  of  debility,  sometimes  of  nervous  origin, 
sometimes  of  nutritive,  but  more  frequently  of  assimilative,  therefore 
it  is  common  in  strumous  subjects  or  in  any  class  of  individuals 
whf)Be  hcjdth  is  broken  down.  With  the  predis|iosition  of  impaired 
hcallh,  it  is  very  prone  to  appear  if  there  be  long-continued  employ- 
Bient  of  the  eyes  by  artitlcial  light. 

Treatment,  Kest  of  the  eyes,  and,  in  the  early  stage,  frequent 
applications  of  cold  lotions  to  the  exterior  of  the  eyelid,  to  sulxlue 
Jicat   and   iuflammatioTh       riucking   out   tlie   clh'a  that    aro   most 
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aifiM'tcMl  IB  fnivaTifngeous.     Tf  thn  inflaTtinirttion  inoroase,  and  &lougS*l 
iijp  hikI  8up|HU*ation  are  inevitable,  romeutations  and  poultices  ar^i 
re([iuroil.     It  ifl  only  when  the  stye  has  nearly  arrived  at  its  climax 
ihai  an  in(*ision  ih  iLstrfiiL     At  this  perirxl,  the  slow  separation  of  the 
little  Bl{)ngh  may  thei-ehy  lie  iWilitated.     Now,  too,  stimulants,  suckj 
liH  the  Unguent uni  llydrargyri  Nitratis,  dilnted,  seem  sen^oeable.1 
Constitutional    trt^nttnent   should  he  attended  to,  with  the  view  of 
it^inoving  any  exieting  error. 

Tvijumeutarij  mok.  This  is  a  congenital  timionr,  often  spoken  of 
as  nflB\nis.  It  is  merely  enlargement  of  a  portiim  of  the  skin,  with  J 
an  oooasional  iri*t^gular  inerease  of  some  of  its  tissues  without  onyj 
deluded  pathological  change.  The  hypertrophy  may  embrace  all  th^l 
eiitan^'ous  strui-tui^es.  There  may  be  an  increase  in  the  quantity  of 
the  natural  pigment,  whereby  the  tumour  is  tawny  yellow,  or  brown.  ^ 
or  black.  Sometimes  hair,  more  or  less  coarse,  grows  from  it  orfl 
annunl  it.  It  is  not  ehai*acterized  by  vascularity.  Ab<:mt  half  a 
doju^n  patient*  with  moles  have  applied  to  me,  but  I  have  not 
thought  it  neoesBiiry  to  adopt  treatment.  The  eircumstanoes  which 
should  indui'e  interference  would  be  disturbance  to  the  eye  in  some 
way,  by  which  its  fmicticms  are  interfered  -with,  or  decided  evidence 
of  incnuise  in  the  timxour,  with  likelihood  of  the  occurreno©  of  such 
di«tiirbanee. 

Watin.  Under  this  denomination  of  skin  affixations  ooeurring 
abotit  the  eyelids*  are  two  very  distinct  growths,  such  as  the  pedau^ 
oul  1  '    '     ^i^le  tumours. 

/  '/r  is  a  prominence  of  the  skin  produced  by  simple 

tegument4iry  groi^ih,  and  which  differs  in  no  wise  firom  Hie  sar^ 
nmudiug  skin,  *  \tvpt  that  it  is  pedunculated.  It  has  the  appearance 
of  a  small  iH»iuhib»us  bag  of  integument.  It  is  not  congenital,  biii 
forms  nKutt  the  midiUe  perifxl  of  life,  and  may  grow  to  the  dm  of  m 
BmtJl  pea,  or  to  tliat  of  a  pigfwn's  e^,  or  even  lai^^ier.  The  largegl 
I  have  erer  seen  givw  from  the  centre  of  the  upjier  eyelid  of  a 
wckcnmu.  It  elosed  the  eye,  and  hung  down  to  the  low^r  margin  of 
the  orhit.    Hy  patient  would  not  allow  me  to  remove  it. 

Thmfmmt.     Kxeision  Ti^-ith  a  knife  or  a  pair  of  scissors  is  the  i 
mmauTxK 

T'  :>  papillar}'  growth,  is  the  haid  ti 

1^  -    *>f  the   paptUsi)   of  the  skin,  that 

iiiii!n«s»  of  the  di*nnai  and  epidermal  gtntct^iros.     In  a  Imrge  iJfOB^  the 
painlW  arp  fke(«f«lid,  and  eeoh  ia  ooTered  with  m  distoMl  akeaib  oft 
i>|%i<l(viiii9L    Thii  mmiomi  ftKlbnn  appeuimse  of  ftis  wut  is  dm  tiJ 
the  hj-pirttit^r  of  a  few  patpiUir^  or  of  ooe.  I 

I  kaTO  90011  Ihe  entiie  mgatmrn  of  holli  «yiilifia  of  om  ^jq  yii<i|wiiil 


proMT 

ttunoHf 
hat   ia.1 


140  ^1^^  TUMOURS. 

and  non-es  have  not  been  trnced  to  it  but  oeeosionally,  and  then  only 
atliT  the  manntT  in  whii?h  a  lew  nerxe  fihroB  are  distrihute<l  to 
ordinary  innocent  tumours  that  are  painless,  i)nly  a  single  inBt-ance 
has  come  under  my  notiw.  The  tumour  gi'ew  just  under  tlie  hairy 
hrow.  ilr.  Middlt'more  Inis  met  ^ith  several  examjiles. 
TreaUiUut,     Extiii^ation  is  the  remedy. 


TUMOURS    OF   THE   CONJUNCTIVA. 

Grrowths  and  exoresc'enc^es  of  all  kinds  springing  from  the  <>on 
junt'tiva  are  decidedly  rare,  hut  they  have  been  seen  on  all  parts, 
espeeially  the  caruncle  and  the  eemihmar  fold. 

Poh/pm  is  the  most  conmion.  It  looks  lilce  a  vaseulor  prolonga- 
tion of  the  eonjunetiva  with  a  long  but  delicate  peduncle,  sometimes 
BO  slight  that  it  bKuiks  during  an  examination.  It  is  of  a  rose  colour 
rather  than  red.  Tlie  eurfaee  is  irregular.  It  is,  in  fact,  a  fihro- 
csellidar  tumour,  in  wliieli  tlie  gelatinous  or  serous  element  prevails, 
covered  with  epithelium.  1  removed  one  lately  from  a  member  of 
our  profession.  Its  cliief  i^truetiu'al  characteristic  was  its  extreme 
vascidarity.  It  sprang  from  tlie  palpebral  conjunctiva  of  the  lower 
eyelid,  and  lay  half  within  the  lid,  half  above  it,  and  protruded  like 
a  vascular  fringe. 

One  has  been  described  as  large  as  a  hazel-nut. 

Sir  W.  La^Tence  had  seen  several  small  polyi>i  in  the  same 
person,  growing  from  tlie  palpebral  conjunctiva  and  the  sinus,  or 
fornix. 

JF{fHf{  may  grow  from  any  portion  of  the  palpebral  (conjunctiva, 
singly  or  in  clusters.  They  generally  produce  inflammation  of 
the  conjunctiva^  with  mu<*o-i>uruleut  disccharge.  lh\  Mackenzie 
removed  a  small  one  from  the  external  surface  of  the  lower 
eyelid.  A  crop  then  grew  on  the  conjunctiva  of  the  eyeball. 
They  disappeariHl  spontaneously,  hut  lell  j^artial  symblepharon  of 
both  upper  and  lower  eyelid.  In  auotlier  ease,  he  saw  a  wart  grow- 
ing by  a  naiTow  neck  from  the  conjunctiva  sclerotica?,  not  involnng 
the  sclerotica,  and  so  large  as  to  cover  the  eyeball.  By  pressing  the 
tumour  aside,  the  sound  coniea  w^as  brought  info  view.  These  warts 
cotdd  not  have  had  papilla:^  as  their  starting-points  of  growth.  The 
j>alp<'bral  conjunctiva  contains  papillte.  The  sclerotic  portion  i» 
devoid  of  them. 

A  youth  of  eighteen,  a  patient  of  mine^  had  two  strange-looking 
tumours   arising   from   the  conjunctiva;    tlie   one,  of  a  red  colour, 
having  a  mulberry  wart-like  look,  w^as  on  the  inner  surface  of 
upper  eyehd,  and  nverhipjicd  and  destroyed  (he  punctum  ;  the  other, 
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also  red,  poBseesed  more  of  a  fimgoid  appearance,  and  overlapped  and 
oliseiuiHl  a  piirt  uf  the  cornea.  It  was  sufficiently  wi<lo  to  ni»iit*ar 
connected  with  the  eanmclet  but  the  heae  was  attached  to  the  sinus, 


Wm.m, 


and  Teoeived  a  remarkably  large  supply  of  blood-vessels  from  the 
»elen>tiea.     Figiu^  47  show?^  the  relatious  of  bi>th  of  thera, 

A  slight  pundeiit  Jisoharge  from  the  oonjunetiva  was  all  the 
inoonvenienee  that  ensued.  I  reiuoved  Ijoth  with  the  scisaors.  Tliey 
proved  to  be  warts. 

A  circumscribed  black  mass,  about  the  size  of  an  abiiond,  growing 
lengthwise  in  the  interior  of  the  loft  lower  eyelid,  which  it  pnHially 
everted,  was  observed  by  myself  in  a  man,  aged  sixty-four,  in  attend- 
ance at  the  0.  It.  O.  Hospital.  The  attachment  seemed  slight ; 
indeed,  the  peculiarly  well-detined  base  induced  the  idea  that  the 
mass  might  be  readily  pidled  away.  The  conjunctiva  around  and  on 
the  lower  part,  of  the  eyeball  was  of  a  dirty  bi-own  colour.  Virion 
was  perfect.  Two  years  prior,  the  disease  was  discovered  as  a  little 
black  pimple.  There  had  been  no  pain,  but  merely  inconvenience 
from  the  restriction  to  the  movements  of  the  eyelids. 

I  did  not  again  see  him  for  three  years,  when  he  reapplied  at  the 
Hospital.  The  gnj^iih  had  inoreased  so  as  to  cover  tlio  globe  of 
the  eye  ;  while  a  piece,  about  the  size  of  a  nutmeg,  protruded  froin 
between  tJie  eyelids,  and  was  with  some  dilticulty  pulkni  aside  to 
expose  the  cornea,  which  was  hazy.  I  wished  to  admit  him  into  the 
house,  and  then  carefully  to  examine  the  eye  while  he  was  imder  tlie 
influence  of  chloroform  j  and  hr»  went  home  with  the  avowed  inten- 
tion of  procuring  some  p^iaonal  articles,  but  never  returned.  He 
left  a  MTong  address,  and  I  eoidd  not  find  him.  The  siu^piciou  of 
melanosis  crossed  my  mind;  but  the  diu^ation  of  the  alfcftiuii  \*^thnut 
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the  fiurr*:>imding  glands  being  implicated,  and  the  absence  of  ^ms^ 

may  be  taken  as  Bonie  evidence  against  the  liioliliood  of  malignancy. 

The  oaBe  bears  upon  the  i^Titings  of  Dr.  Jacob,  of  Dublin,  in  thai 

Dtihiin    Mviihud  Prcss^  in   which  he  urges  snrgeons  to   investigate^ 

more  fidly  the  miture  of  timioni's  of  the  eye  and  the  orbit,  it  being 

his  opiniijn  that  many  which  are  supposed  to  be  malignant  are  not( 

so  in  reality,  altlioiigh  they  may  not  be  amenable  to  medical  treat*^ 

ment,  and  woid J  spread  or  gr<j\v  to  any  size  unless  removed  by  the 

knife  or  egeharotics.     Ilis  remarks  have  particular  reference  to  what 

we  are  accustoined  to  call  melanotic  tumours.     He  argues  that  the 

blackness  of  a  disordered  mass  affords  no  clue  to  its  txue  character. 

He  had  seen,  in  old  persons,  deposits  of  black  matter  under  thej 

conjunctiva  without  disease ;  and  the  fact  of  a  gr^jwih  not  healing, 

in  no  way  proves  the  existence  of  a  malignant  disefiso,  as  he  instancea; 

in  sores  and  warts  that  continue  to  increase  mider  any  kind  of  topical 

treatment.     In  one  of  the  t%vo  eases  alluded   to»  a  black   spongy 

tumom%   two    inches    in    iHamctor,    overlapped    the   eyelids   in    all 

dii-eetions,  so  as  nearly  to  close  the  whole  opening  of  the  orbit.     The 

siLrface  was  lobulated,  and  appeared  to  have  been  compressed  by  the 

bandage  with  wliioh  it  had  been  covered,  and  liled  slightly  when  the 

adherent  dressing  was  removed.     It  appeared  to  be  attached  to  the 

eyeball  by  a  cylindrical  stalk,  w4uch  was  slightly  enclosed  by  the 

eyelids.     Being   prepared   to  remove   the  contents  of  the  orbit,  if 

neoessary,  Dr.  »Tacob  di'ew  his  knife  across  the  stalk,  as  a  preliminary 

step  of  the   operation,  and   found   that    he  had    incise<l   a  healthy 

eyeball,  the  disease  being  confined  to  the  conjunctiva  of  the  cornea, 

and  of  the  sclerotica.     It  was,  in  fact,  a  tegimientary  growth  from 

the  (i*ont  of  the  eye.     The  divided  eyeball  healed  kindly.     Sufficient 

time  had  not  elapsed  to  enable  him  to  pronounce  as  to  the  true 

nature  of  the  disease,  whether  it  was  to  be  considered  malignant  oT\ 

lot.       Its    black    colour,   spongy  textiu'e,    and    slightly   lohulated 

ipeorance,  lild  not  conWnce  him  that  it  was  a  fungoid  growtli  of  a 

»d  nature ;  although  it  might  have  produced  death  by  growing  to 

nfis  which  coidd  not  be  arrested  or  reduced  by  remedies. 

n  was  probably  a  wart. 

rnenL    Extirpation  ^4th  a  pair  of  scissors  is  the  ready  mode  of 

th  small  warts,  care  being  taken  that  the  incision  is  carried 

d  wnjunctiva.     Large  waits  require  to  be  carefully  dis- 

whether  or  not  an  esehaa-otio  shoidd  be  employed  in 

lite  depend  on  the  circumstances  of  the  ease, 

'*n  lliat  any  kind  of  morbid  growth,  especially  on  & 

\  tliat   keepa  up  chi-onio  irritation,  may  induce 

All   tumours,   therefore,   about   tlie   conjunctiva. 
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Cmiihfimnm  immmmt  ^  tiU  mt^mmcHm.  I  WdQiiid  «  anudl  <aie» 
appirail J  wpcMwi  of  trm  ont3api^  diroioped  ia  tlie  eo^juMlrn^ 
isikxie  to  tkfi  eanoMleu  Sir  W.  I^nmiwe  nwl  vftk  99f«nl  caatili^ci- 
BOOS  llodie^  nboiii  Hm  amp  of  pins*  ImmIs^  in  llie  mleUacp  of  th^ 
aderadea  «H^«Bctm  of  m  jovnug  ladr.  Tbqr  ««i<»  inbeddad  in  th^ 
nifiTitgane^  ivUdi  ns  othervw  ncimial^  prqjfctiag  oa  tint  sqiCmmi 
gafficiffntly  to  lie  seen  mad  felt  Ai  uoeMneas  w«a  exprnenced  in 
the  eye,  whieh  tim  hdj  refinrdd  to  tlkk  peculiar  oooidition  of  tlie 
mojooiis  nhenkmie^  he  reraoTed  a  fefw  of  the  bodies^  ^*Bing  a  nuall 
hook  and  woman.    The  patient  was  not  heard  of  after. 

He  also  deecnbee  a  oaitihiginoiia  tnmoiu,  as  large  as  a  pea,  attached 
to  the  upper  palpefam  hj  a  slender  stalk.  It  had  a  smooth  mucona 
surface,  and  was  oonsideied  to  be  a  poh^tis.  In  snipping  it  off  he 
foimd  the  pedtmde  hazd,  so  as  to  require  some  (brre.for  its  »«^jm- 
ratioQ.  It  proved  to  be  fihrcHoartilagiiious  and  thoroughly  hanl 
intemallj.  It  had  existed  fifteen  years,  and  had  miifie<l  triehia&ia  of 
on©  quarter  of  the  eyelid.  No  doubt  the  same  tlivei-^ty  of  Pinirlure 
that  is  met  with  in  tumours  of  this  disss,  in  the  body  genoniily, 
exists  in  those  that  occur  on  the  eye. 

The  treatment  is  to  remove  the  tumour  along  with  the  piece  of 
conjunctiva  from  which  it  grows. 

Fumjim  of  ffit  conJHnrfiva.  Under  this  head,  Dr.  Miickcnzio 
describes  two  distinct  diseaBcs. 

In  the  first  kind^  of  which  he  had  met  with  an  example,  the  fungus 
was  of  a  deep  red  colour,  and  a^ilicrod  ehielly  to  the  conjuiictiva  cover- 
ing the  sclerotica.     It  was  elevated  iu  regular  sott  snuKiili  inji8Hi'a, 

It  may  arise  from  the  inside  of  the  eyelids,  but  nnv*^r  from  thn 
surface  of  the  cornea.  It  may  Im?  pushed  forward  by  tlic  oyi'lidn,  ko 
as  to  hide  the  cornea*  It  is  unattended  by  puin,  Wli<*n  nxponul 
to  the  air  it  becomes  encrusted,  gets  tender,  and  in  apt  to  bleed  wlieii 
touched*  Portions  of  it  may  slougli  away.  The  cychall  ^idlri^H 
from  t!ie  pressure,  inflames  and  bm-sts;  or  ulceration  hpretwls  from 
the  fuiigiiB  to  the  sclerotica,  and  so  destroys  the  eye.  Tlio  flubjtK-tu 
nf  it  ai*e  of  a  decidedly  scrofulous  habit.  It  has  been  described 
and  delineated  by  Beer. 

In  the  second  kind,  of  which  he  had  nn  jirrsonal  kntivvle^lge,  tlio 
conjunctiva  is  almost  of  a  gelatinous  conBistence,  and  of  a  light 
yellow  or  brownish  colour.  It  is  met  wdili  chiefly  on  the  insidit  of 
the  eyehds,  and  especially  of  the  upper  one,  and  in  the  sinus.  It 
sometimes  attains  a  very  considerable  size,  and  although  soft  aiul 
flPMfifTifr*  of  blood-vessels,  it  is  apt  to  prove  destructive  by  the  pros- 
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sure  it  exercises  on  Iho  eyeball.     The  exiibomiit  gix^^Hh  and  looi 
textures  of  the  fuiigoua  mass,  distinguish  it  Ikim  epithelial  eaiiL*er 
the  eonjmietiva. 

Treatmeiff,     Eeniove  the  fuogus  with  knife  nr  sfdssors.     If  neeet 
Bary,  cut  through  the  eyelidfi  at  their  tenipural  eomuiissure,  to  alh 
the  whole  of  the  diseased  ceiijunctiva  to  be  exposed.     Should  th 
eyeball  be  damaged  and  vision  lost,  extirpate  it  at  the  same  time, 

V(tmmlar  vxerernvmrH  may  be  tliroTMi  out  by  the  membrane  in  con- 
sequence  of  irritation.     They  are  red^  soft,  fissured,  or  granulat 
sonietiBies  peduneulated,  and  sometimes  growing  by  a  broad  bi 
They  may  acquire  sueh  size  as  to  iiTitate  the  eyeball  and  the  eyelii 
or  to  overlap  the  cornea  ineouvoniently. 

The  rffnnfeh\  and  the  Hemihamr  fohl^  may  become  enlarged  and 
fonn  a  tunioui\  I  have  been  applied  to  by  a  patient  to  have  both 
of  these  stmetures  removed,  in  eonsequenee  of  enlaj'gement  brought 
on  by  a  long  and  severe  attack  of  conjunctival  inflammation*  The: 
was  a  diminution  of  the  tumour,  on  leaving  off  the  escharotics  thi 
had  been  injudiciotisly  applied  for  its  rediietion,  but  there  remained 
a  hard  gn>Mh  about  the  size  of  a  horse-bean.     I  lr>st  sight  of  tha 


th 


man. 


hora»H 

f  thai 
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The   carutwie   may  enlarge  and  form  a  tmnoui',  from  structural 
changes  and  prcjliferation   due  to  ehronie  infiammutiou  conscHjuent  J 
on  residence  in  the  b-opic?8.     It  may  thus  granulate,  and  tlu^ow  oufef 
many  growths.     In  a  case   met  with  by  myself,  it  tUspIaeed  the 
lower  eyelid  together  with  the  punctura,  and  produced   epiphora»j 
The  entire  conjunctiva  was  much  inflamed, 

A  tumour  made  up  of  areolar  tissue,  and  occupying  a  part  of 
caruncle  has  been  described  by  Graefe*     It  wtvs  removed  with  succ 

Ejrlirpatkm  ts  the  proper  trtafmeHt  in  all  such  ttmiours,  Merelj 
acute  swelling,  from  inllanimatory  enlargement  of  the  parte,  must 
not  be  mistaken  for  timirinrs  strictly  so  called. 

Tumours  of  tmcerfdin  mtfure.  Very  large  tumours  of  the  eonjuuo- 
tiva  are  described  by  numerous  wTiters  on  ophthalmic  surgery,  of 
the  natiu^  of  which  there  is  no  definite  pathological  account*  In  all 
probability  some  were  of  a  malignant  natiu'e,  but  the  sequel  of  others 

^  me  to  su]qK)&o  that  they  were  benign.  M 

\^rif(/ftnii,     Tliis  generally  grows  as  a  flat   triangidai'ly-sliaped™ 

ur  on  the  ocular  conjunctiva,  at  the  inner  comer  of  the  eye ;  the 

^'  witliin,  the  apex  without.     At  first  it  is  always  on  the 

Uwi,  as  it  has  its  origin  there;   later,  it  invades  the  oomea, 

te  name  from  the  suiqiosed  likeness  to  an  insect's  wing.    It  is 

\y  iletJitribed  V»y  some  authors,  who  treat  of  four  varieties 

ar,  the  viisc^ular^  the  fatty,  and  the  fleshy.     But  pathologj 
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it  appears.  Tropical  iixfluenf^*^  is  almost  invai'iaLly  the  excitant. 
Nearly  every  case  I  have  seen  has  originated  in  a  liot  climate.  But  1 
it  IB  now  and  then  exceptionally  met  with  in  temperate  latitudes, 
where  workmen  ai-e  long  exposed  to  much  heat,  glare,  and  dust.  I 
have  seen  it  in  labourers  at  gas-works,  and  at  lime-kilns,  and  in 
stokers*  Aft  marked  an  example  as  I  ever  saw  w*as  in  a  girl  w^ho  i 
received  a  small  particle  of  quick-lime  in  her  eye.  It  was  a  genidne 
pterygiiun,  and  not  a  symblepharon.  The  residue  of  a  grain  of  ex- 
ploded gunpowder,  wliicli  had  long  been  harmless,  has  at  hist  caused 
one-  It  is  ascribed^  too,  to  coriieal  herjies.  I  have  never  seen  such 
an  origin. 

It  is  usually  after  the  adult  period  that  pterygium  appoiins ;  yet  it 
has  been  seen  immediately  after  birth  by  Mr*  Wardrop,  wlien,  doubt- 
less, it  must  have  been  congenital.  It  is  seldom,  in  these  latitudes  at 
least,  that  we  have  an  opportunity  of  obsendng  its  wiramenoement  1 
and  progress.  Mi*.  WardiY)p,  in  his  w^ork  on  the  Eye,  gives  a  drawing 
of  one  that  he  saw  from  a  very  early  period,  and  watched  for  upwards 
of  eight  years.  Its  first  appearance  was  that  of  a  small  globule  near 
the  junction  of  the  f^mea  and  the  sclerotica ;  it  then  became  larger, 
so  that  its  base  adhered  to  tlie  semilunar  fold,  and  its  apex  passed 
over  the  edge  of  the  coniea.  It  mostly  begins  as  a  pale  globule  or 
vesicle,  among  the  bloi»d-ve«sel8* 

Proffnam,    There  is  but  little  inoonvenienee  in  the  earlier  perirKls 
of   the   grt>wth,   and   several   years   are   required    for   any   decitled 
increase.     The  disturbances  arise  from  the  chronic  inflammation  of  j 
the  eoiyunctiva,  most  mai*ked  in  the  regirju  of  the  pterygiiun,  the 
eclipse  <jf  the  pupil,  and  the  loss  of  the  acuteness  of  vision.     'WTiero 
there  is  much  inllammation  of  the  conjunctiva,  the  sub-c«>njimciival 
ti«s«ue,  and  the  in^lerotica,  then^  is  disturbance  to  sight  fn>m  the 
"  -wming  congested.      With  a  change  of  residence 
:  '  a  viAd  one,  a  pterygium  may  not  increase. 
All  lowil  applications  ai'e  worse  than  useless,  because 
,  find  can***'  tU*  ptrrygium  to  grow.     Excision  alone  mn 
"fi*     A  nun*  ilivisiuuj^by  cutting  across  the  gn>wth,  is 
j^,  ecarillcationa  may  initatc,  and  so  induce  rapid 


mterioT 


tfiilv  a  cNitgunctival  pterygium,  the  whole  should  be 
H  A  coMJunctivo-oonieal  one,  and  the  comonl 
'»»*  left  wliilo  tlic  conjunctival  portion  is 
..  and  the  comea  is  saved  all  the  risk  of 
rneal  portion  is  large  enough  to  atlmit 
1'  frm^>j»*,  all  that  f^m  be  raised  should 
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The  excision  is  best  accomplished  with  a  pair  of  scissors.  The 
eyelids  must  be  well  retracted,  and  for  a  yoimg  operator,  the  eyeball 
had  better  be  steadied  with  a  pair  of  forceps.  I  dissect  only  the 
growth  away,  and  take  care  not  to  remove  any  healthy  conjunctiva. 
The  semilunar  fold  should  be  left  as  intact  as  possible.  If  the 
pteiygium  be  adherent  to  the  sclerotica,  it  must  be  removed  at  the 
expense  of  denuding  this  coat  of  the  eye. 

Sutures  may  be  used  with  advantage.  I  dissect  up  the  con- 
junctiva slightly  on  each  side,  so  as  to  transpose  it  a  little,  put  in 
one  or  two  stitches  at  the  extreme  margin,  and  bring  the  edges 
together.  If  the  space  left  be  too  large  to  allow  of  accurate  adapta- 
tion, but  yet  permit  of  a  tolerable  approximation,  I  still  adopt  the 
praotioOy  and  partially  adapt  the  parts,  as  healing  is  thereby  ex- 
pedited. If  the  threads  do  not  fall  out  in  four  or  five  days,  in  which 
case,  in  all  probability,  some  of  the  sub-conjimctival  tissue  is  included, 
I  remove  them.  Of  the  use  of  sutures  in  woimds  of  the  conjimctiva, 
I  have  spoken  especially  elsewhere. 

Other  operations  are  recommended  by  different  surgeons,  but  as 
ihey  are  for  the  most  part  ineffectual,  and  sometimes  make  the 
pterygium  grow,  they  need  not  be  described. 

Kg.  49  is  a.  sketch  I  took  from  a  naval  captain,  who  had  been 
long  in  the  West  Indies.     The  pterygium  had  existed  for  several 
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years,  and  was  gradually  increasing.  It  was  very  irrogular  in  out- 
line. The  corneal  portion  was  remarkably  tliin.  I  dissected  off 
nearly  the  whole  of  that  which  grew  on  the  conjunctiva. 

There  always  remains  opacity  of  the  cornea,  to  the  extent  to  which 
the  pterygium  )iad  occupied  it 

A  naval  officer,  cet.  twenty-seven,  consulted  me  with  double^  internal 
pterygia.     That  on  the  left  eye  had  just  reached  the  cornea.     The 
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conjuiictivfD,  palpebral  and  oeiilar,  worr*  oiueh  iiijeeted.  There  was 
constant  disoomlbrt  in  the  eyes,  and  prohjiiged  lu&e  o^  thorn  gave  paiii. 
Distant  ohjects  were  not  seen  so  well  as  formerly.  I  ojienited  on 
both.  My  patifiBt  has  just  returned,  after  two  years'  absence*  The 
right  eye  hears  no  trace  of  the  disease.  On  the  lelt,  a  mark  on  the 
t^omea  is  all  that  is  to  be  seen.  The  eoujunetiva?  are  natnrnL 
There  is  no  inconvenience  in  using  the  eyes,  and  distant  vision  is 
reBtnred. 

In  old,  large,  and  adlierent  pterygia,  when  the  sclerotica  is  neoefl* 
sarily  nmch  bored  in  their  removal,  the  natural  appearance  is  not 
regained.     The  port  *m  always  a  httlo  red. 

As  marked  instances  of  pterygia  as  ever  I  met  vdth  oeouired  in 
a  mulatto,  Mrs.  8eacole,  of  Ciimean  notoriety.  This  heniine  was 
brought  to  me,  about  ten  yeiu's  ago,  by  Mr.  Anii»ler,  furmerly 
one  of  my  pupils  at  St*  Mary's  Hospitah  Thei-e  was  a  largo 
pterygium  i*n  tlie  inner  corner  nf  one  eye  that  had  passed  over  the 
cornea  and  travelleil  to  the  margin  of  the  pupil ;  it  was  very  much 
raised  from  the  surface,  and  as  insd  as  a  piece  of  muscular  fibre,  bom 
the  numerous  vessels  which  travei'sed  it.  There  was  a  pterygium  on 
the  other  eye,  similar  in  kind,  but  not  so  advanced.  I  operated  on 
the  larger  one,  Mrs.  8eacole  has  been  travelling  about  since  theu^ 
and  has  been  a  long  time  iii  the  tropics.  8he  has  just  come  to  me 
with  the  setNaul  pterygiimi  as  much  developed  as  the  foimer,  I 
have  operated  on  this  also.  It  is  satisfaetorj^  to  find  that  the  first 
operation  hiis  been  quite  j&uceessful,  and  that  there  has  \)een  no 
further  gn^wth,  not^dthstanding  the  tropical  residenc.»e. 

Ptrjyfjmn  Pmguc^  or  Pimjuemla,     This  is  the  term  applied  to  on 
^  '        V  '*  li-yellow,  roundish,  lubidated  little  tumour* 
d  by  a  few  blood- vessels,  that  is  situated 
on  the  sclerotic  coat  near  to  the  ooniea,  mostly  on  the  inside,  but 
''  u  the  outside  of  the  eyeball^  and  nearly  always  at  the 

iieridtan. 
v<»  never  myself  examined  one  micToecopic^Iy.     There  is  a 
aig  observers.     One  speaks  of  it  as  made  up  of  iU- 
;i.r  tissue.     Another  as  consisting  of  pavement  epi- 
^»   the  oonjimctivH  ex(Iusi\*ely>  rather  h^Tmrtrophied,  and 
'-       A   thirtl   dw^ells   on   its  vascularity.      Like 
comnifui  in  tropical  coimtries,  yet  it  is  not  very 
M^rate   latitudes.     I   meet   with   examples   of  it 
^  it  one  instAnee  in  which  it  encroached  on  the 
♦id  merely  to  the  mai'gin.     It  grows  to  the 
♦^  and  n^maius  stationary.    So  inoffensive  and 
.xiwth,  so  lung  OS  it  is  small,  that  it  is  rather  for 
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the  peiTBonB  possessing  it,  than  for  the  surgeon,  to  decide  about  its 
removal.  There  is  involved  merely  the  question  of  taking  away  a 
little  blemish  or  deformity.  When  it  grows  large,  as  it  may  ao- 
ooording  to  some  writers,  although  I  have  never  seen  a  big  one,  an 
operation  is  demanded. 

The  operation  is  simple  enough.  The  tumour  and  the  conjimctiva 
are  to  be  seized  with  the  tenaoulum  foroeps,  drawn  forwards,  and 
out  off  with  the  ourved  scissors. 

Sair  has  been  met  with  on  the  caruncle,  and  on  ^le  conjimctiva. 

SUB-CONJUNCTIVAL  TUMOURS. 

All  Bub-oonjunctival  growths  are  classed  by  some  surgeons  as 
orbitaL 

DacryqpSj  is  a  simple  or  barren  cystic  tumour,  associated  with  the 
laoorymal  gland.  It  consists  of  a  little  bluish- white,  semi-transparent 
bag,  just  under  the  reflection  of  the  conjimctiva.  It  may  be  dis- 
oovered  when  small  by  the  irritation  which  it  produces ;  or  it  may 
not  be  noticed  until  large,  when  it  causes  projection  of  the  eyelid. 
^It  does  not  seem  to  grow  larger  than  a  pigeon's  egg. 

The  origin y  in  general,  is  no  doubt  dilatation,  with  more  or  less 
obfltruotion  of  a  duct  of  the  lacrymal  gland.  The  proofs  consist  in 
inooreose  of  the  tumour  while  crying,  and  pressure  producing  the 
escape  of  some  of  its  contents  on  the  conjunctiva,  tliroiigh  a  gland 
duct.  This  is  after  the  manner  of  growth  of  cystic  timiour  of  the 
mammary  gland.  But  that  it  may  arise  also  from  enlargement  of 
the  aoini  of  the  gland,  cannot  be  doubted,  because  of  analogous 
formations  in  other  glands  of  the  body. 

A  gentleman,  aet.  sixty,  was  sent  to  me  by  Mr.  William  Coulson, 
with  a  daoryops  in  each  eye.  They  were  just  apparent  externally, 
and  very  marked  when  the  eyelids  were  raised  with  the  fingers. 
They  had  been  discovered  a  few  years  before,  and  grew  but 
slowly. 

Treatment.  The  eyelids  should  be  well  retracted,  the  tumour 
transfixed  with  a  tenaculum,  drawn  forwards,  and  cut  off.  The 
whole  should  be  removed  if  possible.  To  operate  from  without,  is 
to  run  the  risk  of  damaging  the  lacrymal  gland,  as  well  as  the 
formation  of  a  fistula. 

Small  cystic  semi-transparent  tumours,  which  are  described  as 
forming  between  the  conjunctiva  and  the  eyeball,  are  doubtless 
oystioerci. 

Fatty  tumottrsj  which  lie  in  the  front  of  the  eye,  and  bulge  the 
ooi\jundiva  more  or  less,  are  classed  among  the  orbital  tumours. 
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So/id  mib-eonjunctiml  tumour.  It  has  fallen  to  tile  lot  of  few  men 
to  meet  with  any  diseo&D  of  thia  das8.  Graefe  obsen^ed  a  tumour 
within  the  edge  of  the  orbit,  lie  everted  the  ujiper  eyelid*  and 
there  sprang  forward  from  the  palpebral  sinus  a  ciiviimseribed 
tumour  of  an  oval  form,  as  large  as  lialf  a  liazol  nut,  and  covered 
with  conjunctiva,  lie  drew  it  forward  and  excised  it.  Ext«nudly, 
it  was  eomposed  of  very  dense  ceUular  tissue,  and  internally,  of  a 
nucleus  of  true  bone,  somewhat  resembling  in  shajM>  an  incisiir 
tootli. 


TUMOtTRS   OB*   THE   SCLEROTICA, 

Dtmmvi  tiimoifr.  This  is  a  small,  yellowish-white  congenital 
growth.  It  generally  has  its  origin  close  to  the  cornea*  and  after- 
wards invades  it.  It  is  covered  by  the  conjunctiva,  the  epithelium 
of  which  is  verj"  thick*     Fig.  50  shows  two  of  them  in  the  same  eye, 


Fto,  fifi. 


nil  HI  J  usual  occuireuce.  In  this  instance,  the  cornea  was  not  refix;hed 
till  puU^rty.  The  jiatient  was  thirty  when  I  took  the  sketch.  Small 
hairs  may  grow  on  it. 

Tlu?  tissues  that  have  been  found  under   dissection  in  different 
umens,  and  at  various  stages  of  growth,  are  cellular  and  elastio 
S  fat,  blood-vessels,  nerve  fibre,  hair  follicles^  sebaceous  glaud;^^, 
mt  ghiutls. 

lency  b  to  inoroase,  but  yet  slowly.     In  a  cage  on  record 

%m  on  each  eye  at  birth.     At  fift^jcn,  they  encroached  on 

titi  one  of  them  had  passed  beyond  the  margin  of  the 

u-ith  a  variety.     A  man,  a?t.  thirty,  came  to  me  with 

u  ifach  eye.     The  entire  cornea?  were  surrounded^  and 

^  partially  covered,  the  one  so  much  that  ^dsion  was 

There  was  a  great  denl  of  vasciJarity  of  the  entire 
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c*onjunctiYa>.  The  tumours  had  gimlually  increased  since  boyhood. 
I  oould  not  le^ixn  liow  they  commenced.  My  proposal  to  operate 
WSfl  deolined. 

Trvfifmt'nL  The  sooner  the  timimir  is  removed  the  better.  The 
opemtinu  is  romlily  eifectod  by  aliasing  olf  all  that  projects,  to  a  level 
with  tlie  mirlace  of  the  eyeball.  No  biid  consequences  have  ever 
followed  any  of  my  openitioiia  coudiieted  in  such  a  manner.  A 
careless  oiiei-ator  niatniged  on  one  oeeasion  to  cut  through  the 
»otert>ti<tii.  A  largt?  arnoimt  of  the  vitreous  humour  escaped,  and 
the  eye  was  lost. 

A^  Hemi-immpifiTuf  JIrm  omi  fureUing  uhout  t/ie  size  of  a  pea,  on  the 
nckratit^if  clo,se  to  the  margin  of  the  oomea,  of  some  years'  duration, 
is  mentioned  by  Sy"  W.  La\*Tience.  Evacuation  of  the  contents  had 
been  tried,  but  without  eifeet.  Then  the  cyst  was  punctured,  and 
the  prominent  part,  out  away  with  curv^il  scissors.  The  excised  bit 
was  thin  but  tough,  the  sides  being  tinn  enough  to  retain  the  figure 
of  the  tumour.  The  intorior  of  that  which  was  left  was  smooth,  and 
a  r«jund  aperture  was  observed  in  the  middle,  apparently  passing 
through  the  sclerotica.     The  wound  quickly  healed. 

A  ct/at  on  the  aekmlwa^  as  large  as  an  almond,  producing  irritation 
when  the  eye  was  moved,  is  described  by  the  same  author.      An 
operaticjn  was  performed  as  in  the  last  case.     The  patient  was  not 
1        seen  again. 

Scroftdmm  tubercles^  growing  from  the  sclerotica,  and  elevating  the 
I  eonjunetivrt,  have  been  describDcl.  They  are  whitish  or  yellowish, 
I  appear  as  if  about  to  suppurate,  but  continue  firm,  increase  slowly 
I  to  perhaps  the  size  of  a  haKel-nut,  and  burst,  but  do  not  suppm'ate. 
If  left  to  themselves  they  ore  apt  to  induce  disorganization  and 
^  atroiihy  of  the  eyebalL  If  extirp^ation  lie  imdertaken,  the  diseased 
H  mass  is  found  to  be  fioft  and  easily  toni. 

^  A  Hmnli  dtn/toifi  (mnonr^  in  all  reepeets  like  that  which  I  have 
described  aa  growing  fram  the  selerotica,  and  sometimes  occupying 
\m  well  a  paii  of  the  o<:)mea,  may  be  entirely  seated  on  the  cornea. 
It  is  always  supphed  with  blood-vessels.     Hairs  may  grow  from  it. 

Wmiii  tmnottm  giTJW  on  the  cornea.  Two  tumours  of  this  class, 
covering  the  front  of  the  eyeball,  were  beautifully  delineated  by  the 
bite  Mr*  Woxdi'op,  in  two  plates,  in  hi^  work  on  the  Eye.  One  is 
e^llcMl  tumour  of  the  eoraeol  coiyiuxetiva ;  and  here  the  growth 
eoverfl       j  Lhe  octrtieal  siirfaee,  having,  as  the  author  describes 


Tl'MUUllS    t)F    THE    tOUXEA. 


m 


Tt'MOURS. 


it,  no  regular  form,  and  a  fine  granulated  toxturo.  The  other  oon- 
Bists  or  a  waHy  exerescenee,  oeoupWiig  two-tliirds  of  the  cornea, 
vdi\i  an  uneven  surface  of  a  peculiar  dark  brown  colour.  Other 
iiiBtaneos  are  recorded  by  authors,  in  one  of  whieh  the  tumour 
involvetl  the  whole  eoniea,  and  had  attained  the  elze  of  a  hen's  *}gg. 
In  the  MiLseum  of  the  Royal  College  of  Surgeons,  is  the  anterior 
half  (jf  an  eye  from  Sir  A.  Cooper's  collection,  with  a  large  and 
broad  wurt-like  gro^v'th  covering  the  supei'fieies  of  the  coniea  and  a 
small  portion  of  the  s<"ler*jtica  around,  and  t^taiidiug  out  in  r»?lief  f( 
about  half  an  Inch. 

Fkslii/,  /ffffj/n  (ind  alhuminotdi  daNOttrs^  are  described.     Nothing 
their  real  nature  can  bo  gathered  Irom  the  vague  aecounta  given 
them.      Some  have  grown  to  a  great  size.      Bquttatz^s  celebrated 
case»  mentioned   by   Abernetby   in   his  **  8urgical  ObBcrvations  on 
Tumovu^,'*  was  seven  inches  long  and  three  and  a  half  in  cii*cum* 
ference,  and  weighed  two  pounds  and  a  half. 

Growths  which  were  originally  conieal  may  spread  to  the  sclero* 
tica,  and  become  identified  with  it. 

Ttratmeut  A  sti^ong  reason  for  the  early  removal  of  all  tumours, 
is  to  be  found  in  the  slighter  attachment  of  a  recent  grox^-th*  At 
first,  in  the  tnie  smfaee  tumoiu's,  the  epithelium,  and  the  anterior 
claatic  lamina  of  the  cornea,  are  alone  involved.  In  time,  the  proper 
oonieid  tissue  is  reached.  The  testimony  of  British  and  Continental 
Burgeons  ebtablish  tlie  fact  that  it  is  possible  for  the  cornea  to  n^gain 
its  transimrency  after  the  removal  of  a  growth.  But  it  may  be  relied 
on  that  this  can  occur  only  where  the  timiour  is  small,  and  the  cor- 
neal UminfiD  have  not  been  interfei^ed  with. 

To  remove  by  dissection,  with  knife  or  scissors,  the  whole  of  llie 
tumour,  is  the  rule.  Where  the  connection  ^ith  the  cornea  is  sobli 
as  to  render  this  iraprac'ti cable  withi)ut  I'utling  tl»r(tugh  it,  and  theJTd 
yet  remains  unspiiled  a  pjrtion  that  can  transmit  light  to  the  reitiaa, 
a  part  *A*  tlie  growth  niiu^t  bo  excised,  all  that  is  superficial.  If  this 
should  liut  i^uth^'c  to  an*e^t  the  diseaM%  an  tm^harotic  must  l>e  resorted 
lo.  \Vliisii  vision  is  lost  in  consequence  of  the  pupil  being  oovered, 
'  ^  ^  **  it  ion  must  l>e  made,  th?it  is,  the  cornea  must  be  cut 
n  for  abscission  being  udo[>ted.  When  the  tumour 
ha»  rt>iii  hnri  to  the  selcroticji  n^  well,  in  which  cnse  the  gn^wth  will 

"^     "  ■    h  adivity,  extirpation  of  the  eyeball,  %\nthin  the  ocular 
l'r.ijw:r  coiu^se. 

t'  caution  about  the  use  of  cscharotics  may  be  aot^ept* 

r '^'^'^h,  and  the  mineral  acids,  are  unsafe  agents  about 

ttlJ,  ftir  uii]»  s!*  great  cure  be  exercised,  tlu*y  ai^  apt  to  run 
m  spf/t  t*:>  which  they  should  he  restricted.     I  have  seen 
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jlhji  potash  applied  to  a  little  tumoiir  of  the  sclerotica  near  the 
i  i|jip^iu  of  the  ooiiiea,  and  although  as  a  precaution,  the  cornea  was 
I  tSSid,  jet  tlia  caufitic  spread  to  it,  and  produced  opacity.  Again, 
strong  esehorotici  may  produce  a  deeper  slough  than  is  required ; 
and  however  uniniportant  going  a  little  beyond  bounds  might  be  in 
other  parts  of  the  body,  here  precision  must  be  secured.  The  potassa 
cum  ealee,  is  more  manageable  and  safer,  and  should  be  used  in 
preference.  But  the  milder  caustics,  such  as  nitrate  of  silyer,  sul- 
phate of  copper,  and  dilute  acids,  shuidd  be  tried  first,  and  always, 
when  priietieahkj  with  the  precaution  of  covering  the  transparent 
part  of  the  eomea  with  such  substanc^eB,  in  themselves  harmless,  as 
have  the  power  of  protecting  it,  or  of  neutralizing  the  agent,  should 
it  pasa  beyond  bounds.  During  this  process  the  eyelids  should  be 
held  oj»en,  and  before  they  are  set  free,  any  superfluous  portion  of 
the  escharotic  must  be  wiped  off-  It  is  well  to  grease  the  surfaces 
I      that  Imve  been  cauterized,  lest  they  affect  the  parts  with  which  they 

Kiaturally  come  into  contact. 
Warty  gi-o\\1:lis  on  each  cornea  existed  in  a  chinmey-sweeper,  aged 
hirty.      la  the   right   eye  the  pupil  was  entirely  obscured,  and 
he  greater  pait  of  the  cornea  was  covered.     I  left  this  eye  alone. 
In  tlie  left,  tbe  lower  portion  of  the  cornea  only  was  involved,  and 
B  tut  half  of  the  pupil  eclipsed.     I  soraped  off  the  excrescences  com- 
^  pletely.     There  was  a  little  bleeding*     As  they  were  reproduced, 
\       I  repeated  the  process  three  times  in  two  years.     The  effect  in  com- 
I       pletely  stopi>ing   the   sprea^Iing   of  the  warts  was  beyond   doubt. 
Scrotal  cancer  now  appeared,  and  the  poor  sufferer  soon  died  from 
ha^mon-hage  consequent  on  eancerouB  idccration  in  the  groin. 

Another  in  stance  of  warty  opacity  of  the  cornea  relieved  by  opera- 
tion, is  publisliad  by  ilr.  Bowman,     The  growth  is  spoken  of  as  an 
old  standing  prominent  opacity  of  the  right  cornea,  with  a  rough 
j       surface  like  that  of  n.soft  com,  and  having  the  iris  adherent  to  it. 
It  fretted  the  eyelids,  and  kept  up  inflammation,  was  of  four  years' 
standing,  and  had  foUowed  a  severe  ophthalmia.     Astringents  were 
of  no  avail.      It  was  sliced  off  to  the  level  of  the  cornea.     The 
^  excised  bit  cont4mied  a  great  abundance  of  papillae,  covered  with 
^J  thick  epitheUum,     The  report  concludes*  with  saying  that  the  part 
^1  is  much  flatter  and  the  sight  has  improved. 

TUMOURS  WITHOUT  THE   ORBIT. 

The  circumference  of  the  orbit  is  a  frequent  site  of  tumours. 
There  is  seldom  here  any  difficulty  in  diagnosis. 

Tme  cystic  sebaceous  tumour.    This  is  a  proliferous  cyst,  and  called 
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oeooimt  of  a  tumoiir  about  the  eize  of  a  walnut,  which  overlay  the 
upper  Lorder  of  thu  ri^ht  orbit,  elevating  the  ejelirow,  and  Jepre^^ing 
the  eyelid*  It  extended  a  little  into  the  orbit,  and  very  Blightly  pi"o- 
tnided  the  eyeball.  It  had  fimi  attaehmeuts ;  felt  dense  and  solid. 
The  skin  eovering  it  eould  be  pinehed  up,  excepting  in  some  partaj 
where,  in  the  lines  of  eieatriees  of  former  treatment,  it  was  adhei'entJB 
There  were  several  large  tortuous  veins  over  it.  The  disease  had 
existed  from  biiih,  but  had  increased  very  slowly.  Till  she  was  about 
the  age  of  fourteen  it  was  in  the  forehead,  and  then  seemed  to  drop 
This  is  not  altogether  an  imaginary  thing,  for  there  can  he  no  doul 
that  fatty  ttnnoin^  mny  shift  their  positions.  It  was  quite  painl 
and  annoyed  her  ouly  by  the  defonnity.  Pressui-e  seemed  a  little 
reduce  its  volume.  When  the  jugulars  were  csompressed,  it  appei 
to  SAvell.  She  said  that,  when  she  was  exeited,  it  generally  fill" 
out  more  than  usuah  Slie  Itad  lieen  under  the  care  of  a  surgeon  a 
few  months  ago,  who  told  her  it  was  a  no&vus,  and  treated  it  wii 
setone.  I  niadf?  a  free  ineision  over  the  long  axis,  and  soon  founi 
that  the  doubtful  tumour  consisted  of  an  eneapisuled  mass  of  ve] 
dense  fat.  That  part  which  lay  over  the  frontal  bone  had  coj 
traeted  very  finn  adhesions*  and  required  to  be  dissected  away  ;  b 
the  lohide  which  extended  into  the  orbit  Wixs  not  adliereTit,  am 
come  out  by  mere  traction.  Yery  active  hii^moixliage  took  pi 
and  several  vessels  required  ligattuf.  Recovery  was  rapid.  I  sa^ 
my  [latient  three  years  oftei-^^arfl!^ ;  she  was  %vell,  and  happy 
having  been  operated  on. 

The  obsinirity  in  the  diji^-au>L>  aiustf  fi'om  the  cellular  tissue 
the  tmnour  prevailing  over  the  fatty. 

TiibiTvuhun  m4iit4*r  (h'pomted  aroumi  the  citcumffrfnt^e  of  the  arb\ 
and  ron.sfff/(fi/uj  f(  famoar,     A  pale  and  most  miserable-looking  chiL 
^•ight  moitths  rjld,  waa  brought  to  the  Central  London  Ophthal 
(oepitaL,  with  a  ban!  swelling  of  the  eyelids,  something  reseDibUnj 
*     1**  Ti«Iant  upon  iniantilo  puriUent  ophthalmia,  but  haidng 
i«mfi*rence.     Tlie  sculp,  the  trimk^  and  the  limbs  display 
swHllings  of  similar  physieiil  characters.     The  lobes  of 
i*nhirg(Ml,  and  very  hariL     The  testicles  were  four  or  fi 
nuturul  siise,  and  of  stony  hardness ;  and  the  forest 
uge  as  a  pigeon*s  egg.     A  few  weeks  latei'  the  orbii 
ittd  and  be<!ame  livid^  at  wliieh  i^eriod  the  foUouinj 


t3€<  of  all  the  deposits.     The  eyes  were  ol 
-*  <*adod  palpebni?^  that  a  eight  of  the  eyeti 
,ed*     Tlie  hcud  and  face  being  swollen  to  moi 
aiul  sizv,  Uiorii  wiis  the  most  hideous  defomiitv 
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inoluding  the  ab&orbent  glands.  I  did  not  operate.  The  man  died 
soon  after.  A  Ml  bistc^ry  of  the  case,  as  supplied  by  Mr*  BuUey^ 
IB  ill  the  last  edition  of  iliis  work. 

Special  diro(*tiuDs  abuiit  tht?  D?moval  of  solid  tumours  about  the 
orbit  are  not  necessary.  I  will  only  say  that  when  the  tumour  tifl 
small  and  cannot  be  readily  got  at,  I  often  bring  it  nearer  to  the 
surface,  and  seenre  it  by  pushing^  a  strong  steel  pin  under  it.  The 
process  is  simple.  I  introduce  the  pin  vertically,  oairy  it  under  the 
tumoiu",  turn  it  up  8haq>I}%  and  bring  the  point  to  the  surface.  But 
the  plan  may  be  applicable  to  any  free  tumour. 

INTRA-ORBITAl.   TUMOURS, 

Rimrtrla  rr*fi}H*cfin(f  the  im^iion  of  these  fitmom%  their  diagimfn\ 
fhcii'  phijm'ifl  (Jfrrfx, 

A  tumour  mrii/  lie  in  otic  of  many  posit  torn  around  i/te  eifchnU, 
may  be  mthin  the  oeidar  timio,  at  the  apex,  or  an}^  part  witliin  the 
cii-eumferenee  of  the  orbit.     It  may  be  merely  attached  to  the  areolar 
tissue,  or  adherent  to  the  periosteimi,  ox  to  any  of  tlie  orbital  tex- 
tures, or  to  most  of  them.     It  may  lie  partly  within  the  orbit,  and 
paiily  mthout,  passing  out  thi*ough  the  one  or  the  other  of  thai 
orbital  foramina.      One  has  lieen  found  within  the  very  substance 
the  inferior  reetus  muscle,  the  museular  filu'es  expanding  over  the  cj 

Tumoiu*s  are  far  more  frequently  seated  between  the  muscles  and^ 
the  walls  of  the  orbit,  than  between  tlie  eyeball  and  the  muscles,  <ir 
the  optic  nerve  and  the  muscles.  fl 

According  to  M,  Berand,  when  the  tumoiu*  lies  between  the  levator 
paliiebrm  muscle  and  the  eyeball,  it  mU,  as  it  gro^\'s,  tlmist  the 
niusele  upwarils,  and  leave  the  eyeball  almost  imcovered ;  and  if  the 
finger  be  placed  on  it,  and  the  patient  tr^ld  to  raise  the  eyelid,  the 
effoi-t  which  is  made  liy  the  muscle  to  contract  is  felt.  Wien,  on 
the  contrary,  it  lies  between  tlie  muscle  and  the  orbit,  the  eyelid  can 
still  be  natiu^ally  lowered,  and  %vhen  it  is  raised,  the  finger  feels  nc 
muscular  contraction. 

The  meix*  projection  of  the  palpebrm  wiU  not  always  suggest,  the 
exact  locaUty  of  a  timioiu*.     An  eyelid   ma^^  be  tlirouii  forw^oi'd  in"* 
such  a  numner  as  to  cause  the  supposition  that  the  morbid  growth 
is  nearer  to  the  orbit  than  to  the  globe  of  the  eye,  and  very  little 
covered  l>y  s<dt  i^ai-ts,  ^^hile  it  is  in  actual  contact  \^itli  the  eyeball,! 
and  det^ydy  situated. 

It  nuiy  be  remarked  incidentally,  that  orbital  tumours  are  to  bej 
distinguished  from  inilamnnitory  swellings  and  exudations,  by  thai 
absence  of  any  acute  symptoms,  and  by  duration. 


?e  oil 
cystfl 


on 


■Tt 


TITTRA-ORBITAL   TUMOURS.  159 

A  hmu'Mge  of  thr  mitttrp  of  a  imimar^  whether  it  be  cystic  or  solid ^ 
maitffnanf  ar  ficmfjiu  '■s  fiie  ket/  to  prognosis  and  to  treatment.     On  it 
Bta  the  question  of  opemtiDg  or  not. 

The  diifereutial  jH>iiitB  of  diagnosis  are  to  be  learned  chiefly  by 
touch.     Only  the  surgiually  educated  Bnger  can  avail  much. 
^L    A  tumour  ixmy  be  marked  by  oedema  of  the  conjimctiva  and  of 
^nie  eyelids,  yet  ii'  a  bit  of  it  can  be  fairly  touched,  its  form,  size,  and 
^Hharacter^  can  generally  be  told. 

^B  A  cystiD  tumour  mostly  gives  the  sonse  of  fluctuation,  and  seems 
^Rapable  of  being  tem|>orarilY  pushed  back.  The  thicker  the  cyst, 
the  leaa  m  fluctuation  apparent,  and  tlie  harder  will  the  mass  seem. 
The  eystio  are  the  most  common,  and  the  largest,  and  grow  the 
^^astest. 
^P    A  solid  tumour  has  a  feeling  of  elasticity,  except  the  bony,  which 

may  always  be  reoognised  by  its  hardTniSs. 
^^    Between  hard  and  soft  canoer,  and  tumours  not  of  this  natiu^e, 
^Htiere  is  not  in  reality  any  absolute  line  of  demarcation.    All  timiours 
^Mre  constitutional,  and  most  are  liable  to  return  after  removal ;  but 
^k>r  our  objcMDt  sulticient  distinction  exists. 

^P    Innocent  tumours  do   not    adhere   to  the  skin  ;    they  progress 

slowly  ;   have   an   uncertain   period   of  increase,  and  may  remain 

^stationary  for  an  ipdeflnite  time ;  are  definite  in  outline  and  move- 

A%  or  at  least  are  not  firmly  fixed  as  though  incorporated  with 

le  bono  ;  are  unattended  with  surface  vascularity  ;  are  painless. 

Malignant  tumours  posses  opposite  characters:  pain  is  a  great 

laracieristic,  and  they  may  be  painful  fix)m  the  first.     Pain  and 

'^Bxedneee,  and  rapid  gTOTiii:h,  should  be  regarded  with  the  greatest 

^ieion  as  evidencse  of  the  presence  of  the  horrible  and  destructive 

It  may   be'  added,  that  in    a   late  stage    they   may   feel 

part,  and  soft  in  another.     Nothing  can  be  gathered  diag- 

of  malignancy,  bom  the  sttite  of  the  patient's  health  in  the 

early  stage  of  the  disease,  although  later,  the  malignant  cachexia 

may  be  well  marked.    For  more  directions  on  these  points,  the  reader 

J     %&  referred  to  the  chapter  on  ''  Malignant  Afifections." 

^fc    Tbe  60-ealled  semi-malignant,  or  intermediate  class  of  tumours, 

^Tpokeu  of  often  as  cancroid,  those  whicli  in  their  structures  are  iden- 

ticiil  viiih  nonnal  tissues,  or  very  closely  resemble  them,  but  recur 

aft;er  extirpation,  and  involve   contiguous  parts  and  the  system  in 

such  as  the  malignant  fibrous,  the  fibro-plastic  or  the  reciu'- 

.,  have   not,  while  growing  as   primitive   tumours,  any 

which   they   can   be   distinguished  from   solid   innocent 

The   enohondroma  or   cartilaginous   tumoiu'  belongs  to 

But  I  am  imaware  of  any  example  having  been  met 
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with  al>ont  the  nrhit,  imlpss  we  receive  in  ooBfimmtjon  of  siieh, 
6tat4?ment  of  the  late  Mr.  Travers,  that  lie  removed  a  tumour  of  th 
hanhxess  of  cartilage  and  of  great  extent  frt>m  tlie  outer  side  of  tlie 
orhit,  by  somping  it  away  from  the  bone.     Tin*  patieut  was  loi 
Bight  of. 

Thf'  f*Jf>rfH  of  inira^orhifa!  ttifnour^  art*  fffirhm.     The  following  ai 
count  iiieludos  the  worst  of  thera. 

Oathir  pmtt'imon.  All  turaoura  have  a  tendency  to  come  forwards, 
that  18  to  the  surface,  and  in  theii*  transit  to  pmtrude  the  eyeball, 
generally  to  turn  it  a^sido  as  w^ell,  and  to  buJge  the  eyelids.  Ever 
sion  of  the  tarsal  bordei-s  ocoasionally  happens.  The  eyeball  may  be 
pushed  quite  out  of  the  orbit.  In  propoi-tion  io  the  protrusion  are 
the  ocular  movements  generally  restiicteti  When  the  tumour  ia 
above,  ptosis  is  often  produeed. 

The  effect  on  f/w  eyehail  may  be  complete  destniction  by  bursting; 
or  whoti  the  prfitrunion  is  very  great,  a  enllupse  from  uk^eration  of 
the  tH'jniea  and  suppuration.  I  think  that  the  latter  is  not  due 
altogether  to  the  mere  pit^trusion,  but  also  to  local  e^:^nditions  that 
injuriously  influence  the  nutrition.  Atrophy  may  supervene  without  fl 
bm'sting,  or  suppimttion,  ' 

The  return  of  blood  from  the  interior  of  the  eye  by  the  retinal 
veins  may  b?  retarded,  and  seuondary  mischief  to  the  eye  thereby 
occasioned. 

Alhmtion  in  the  orhltal  circuiftfion.     Any  arrest  to  the  return  oi 
blood  from  the  orbit,  through  compression  of  the  oplithalmic  vein, 
causes  tmnefaction  f^f  the  eyelitls,  and  preternatural  vasi-nhirity  of' 
the  eoiyunotiva,  with  ccdema  of  the  orbihd  etiiictures. 

DUtnrhauce  of  Kujht,  l>ouble  vision  may  be  the  first  recngnised 
effect  of  an  orbital  tumour.  This  is  due  to  the  paralleli&m  of  the 
eyes  lx?ing  lost.  The  least  deflection  may  eauM?  it,  yet  it  might  be 
absent  when  the  divergence  is  very  marked ;  and  why  there  should 
be  that  uncertainty  I  know  not. 

There  is  very  often  deterioration  of  vision  from  pressure  on  the 
eyeball,  or  pressure  on  the  upti<*  nerve,  or  elongation  of  it.  There 
may  also  be  changes  in  the  focal  range,  and  the  «ye  seem  to  liecomo 
myopic  or  presbyopic;  but  this  is  not  the  true  nature  of  the  change, 
09  Concave  or  convex  glasses  give  no  help. 

The  soiid  orbital  icails  mtff/  ftt{f/'er  in  nevernl  iraya^  from  the  presstire 
of  agrowing  tuniour.  Periostitis  may  be  set  up,  inducing  absoe^, 
an^l  ^''ly  caries. 

i.,_j  .  ►n  of  the  greaW  part.,  or  the  whole,  of  the  orbital  cavity 
may  ensue,  and  to  such  a  degree  as  to  alter  the  form  of  the  foreheiid, 
the  no»e,  and  the  upper  jaw. 
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(>iie  or  iiiuTO  of  the  orbital  wnlls  may  be  absorbed. 

Th4*  hmiti  mftif  fit'  dnmafjed  froin  alterations  in  the  upper  orbital 
wall ;  death  even  aiay  ensue. 

htjf*n/  h  thf  urhihi!  tiameH^  The  lacrymal  gland  may  become 
atri:j]ihied  from  pressiu'e. 

The  Tiic^ttir  Tierv«>s  may  be  injured,  and  the  ocular  muscles  may  be 
thereby  paraly^^ed. 

The  Mh  nen^e  may  suffer  from  pressure. 

Paiti  is  not  generally  present,  but  it  might  be,  and  with  extreme 
severit\'.  It  i^^  nearly  always  of  a  neuralgic  character,  and  is  most 
i'elt  in  the  eyebrow  and  the  head,  in  the  direction  of  the  supra-orbital 
nerve, 

IVntenntj  qf  fh4' nji\  Epiphora  exists  when  the  lower  punetum  is 
thrown  oot  of  plaet^j  from  eveniinii  of  that  portion  of  the  eyelid  on 
whieh  it  lies. 

PmtjrmA.  There  is  no  regalanty  in  the  order  of  the  appearance 
of  the  stn^eral  etfeets  or  BymptoniB,  nor  in  their  development.  Thus 
it  is  that  the  eye  may  be  blinded  before  it  is  displaced,  or  sight  may 
l>e  peH'pt  t  when  the  protrusion  is  very  considerable,  and  'pain  which 
was  excessive  at  first,  may  decline  with  the  increase  of  the  tumour. 
These  i*t*eming  irregularities  (patliology  is  never  wrong)  depend  on 
the  nature  of  the  tntnoiu*,  and  its  form  and  attachment.  Some 
growtlis  exist  for  years  without  any  subjective  local  symptoms,  which 
may  ultimately  wme  on  motjt  markeiily. 

In  the  ehapter  on  *' Protrusion  of  the  Eyeball,"  there  are  men- 
tiont^l  %inn^  cither  points  in  connection  with  the  symptoms  of  orbital 
tuniomiH,  wiiioh  are  better  placed  there,  as  they  relate  to  obscure 
tumours,  of  wliicli  the  position  is  doubtful. 

CMierai  mnjicai  olmertftfioim.  Tumours  in  the  orbit  capable  of 
being  eradicfttpd,  should  be  treated  early,  because  it  might  be  easy 
to  remove  one  while  it  is  small,  but  difficidt  or  even  impossible  when 
it  has  groim  large ;  to  say  nothing  of  the  injurious  intiuence  from 
augmentation  to  the  motor  appai"atus  of  the  eye,  as  well  as  to  the 
ftyohall  itself,  and  to  the  paiis  aixuind.  Spontaneous  cure  is  never 
to  be  eKpeC'ted. 

The  saeriliee  of  the  eyeball  must  not  be  regarded  should  its  re- 
nioval  be  requisite  to  ensure  extiri>ation  of  a  tumour,  undertaken 
chiefly  on  account  of  cerebral  symptoms  arising  from  pressiu-e  on 

be  bad  surgery  to  remove  a  comparatively  insignificant 
tliat  may  protrude  the  eyeball  a  little,  but  does  not 
damage  to  the  parts  aroimd,  where  injury  to  sight,  or 
ight  be  the  consequence. 


102  TVUOVUS, 

Mii/'h  vftltjuhle  time  w  fnqxymtly  lost  in  attempts  to  di-|-^?V: 
tiiiuoiirH  by  Kx-al  aiq*licati'jTJi$  and  me^licineg;  indeed,  great  fait:-  ir: 
drij;rh  i*  iKTr-rf-hwiry  t/i  imi»jK^«e  that  they  rain  remove  eyrtie,  fatty,  an  i 

III  the  ojM'rafioiiH  for  frfirj^iiioHy  the  nize^  ./^^w^,  ^t**l  jtfj*^li'to,i  f»f  th* 
tumour  to  ttf  nmort^i^  mu*?t  df^rmine  the  direction,  the  form,  th*- 
ii\nn}n*r,  and   tlie   ext'-ut    of  the   ineijsionfi.      Although   no   Kj»w-ial 
nile  can  Ix*  biid  donvu  on  t?ii«  head,  yet  it  may  be  fetate^l   gene- 
rally that  the  pn/limiiiaiy  cuts  through  the  Bkin  should  Ije  euifi- 
deiitly  ext4'iiwve  to  far/ilitate  the  intended  dissection ;  that  the  m^jst 
,  direK  njute  in  generally  the  }j<«t ;   that  the  most  [prominent  j^art  of 
a  tumour  hhould  }nf  that   first   rea<,*hed,  over  which  therefore  the 
«?ntn*   of  the   diHw*<'tion   should  fiill ;    that  when  much  nxjm  for 
oiK*nitiiig   ii*   nwHh-^l,  and   srjme   part   of  the   eyelid   must   1^   cut 
through,  it   is  lM.*tt4'r  to  make  the  division   at   the   external  oom- 
missun*,   than    vertif rally,   tlirough  the  tarsal   cartilage,   while   the 
lattrr  nietho*]  is  jin'feruhle  to  di\isiou  at  the  internal  oommissure. 
Further,  th<*  eyelids  should  lie  left  intaet  whenever  a  tumour  can 
hii  ri'UntW'il  by  dissiMiing  within  them«     It  may  also  be  obKTverl 
that  all  ext4'nial  cuts  should  be  made  uith  referenoe  to  the  kaet 
afttT-disiiguration ;  and  this  may  be  effeited  for  the  most  j«rt  by 
horizontal  incisions,  a  little  cuned,  to  ooiTeqx>nd  ii-ith  the  uTinkles 
aU>ut  the  eye.     Such  cuts  have  the  advantage  of  being  in  the  direo 
tion  of  the  ixhn^  of  the  orbicularis  muscle,  and  not  aerrtss  th«n. 

Ilv'.dthi/  uKt^<j'*tn*^tit  *c¥imf/y  r«r  rtq^in'4  to  h^  nrutor^fi,  A  bil  t*iat 
adhen-s  to  the  tumour  should  be  excised.  The  loss  of  a  pMCi?  of 
healthy  >kiu  is  always  a  di*^ vantage,  except  in  penduloos  t:zzz»iir§. 

A  di>a^^r\^'ttb!e  ^feu^e  of  numbness  and  coMness,  and  ffiitfal  in^fen* 
sibility  to  touch,  adV'i't  the  iutegtm;.eut  of  the  forebead  aiud  xh/t  sAf: 
of  the  head,  after  the  d:vL*::<yu  of  the  Rq/n-orbital  az^i  tbe  k^'TA- 
trtK-hlt-ar  uervvts.  Suvh  divi-ion  shcfuld  therefore  be  avoifl^  r£  j*j*- 
^ibl-:'.  A  ic^Litlemait  in  wh'^m  thi*  <tate  exi«t*e»i  «>Gid  n#ot  at  first 
feel  :*  K'*jii}.* '  r  ut  cr^.*!:  wh»:ii  utj*:*!  to  the  hea/L  He  n-^arly  rufitj^i^s^i 
the  i:j.Vir-jLl  <ti<ii.r.i  iiy  at  th»r  eiid  of  a  year. 

2'f/,  f,0'y'-  'y*f  -if  f'ii''  lt:r'*thr  [^Llyt'.hn^  nut  At  ht*  r^^nu'utf^^n'iL  fi:r  so. 
operjLti  :l  >.': .  ill  tL'.t  r.e  <.».rrim*rti«.-e«I  b«rn*rata  it,  for  th^  removal  of 
a  t!i7!i'.'-.^r  *a1.:.;:j.  L:»r^  yLfi-^-'V^r:  aor  th^  «^.*<^CLtrTixT.  for  pt<>ii*  will  fi'>ni>w 
th*-  di\U:-.:i  '.-f  tr:-  L'j-l-s.L*^.  It  L*  aiio  a^iviwjw*  that  the  :9CflIp 
?h'.*JiM  Li-.'C  >/  '/nr.  '.n  .K.-i.-'.'.-iiit  '^f  iti*  gT«*a£  liafcilrtj  to  erjspelaa : 
but  ta*:*  '>a^'«.rL' T  i.';i][.»:bm  rji.iy  be  <«>  attenuate*!  that  an  ininson. 
mi/sflit  rLsk  its  %h:il:t:y:  Lri  wiii«;a  '.-uae  it  would  ♦.•ertainljr  be  mm!h 
Wtler  tiiat  tii^i-re  btf  J.  •Jivwi'.ii  '.«£  tm^  '.Ttmial  inteirunmits. 

All  e\Oru;>ivt'  •ii;>c<vtiou  ai>out  thij  ripper  eyelid^  &IIowed  bjr  sap- 
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pitration,  is  apt  to  tmnm  ptosis,  wliich  may  remain  or  not,  the  cause 
bein*;^  apparently  infiltration  and  condensation  of  the  skin  and 
Bulyai*<*tit  tifisu©,  aiul  perhaps,  too,  of  the  levator  muscle,  rather 
tlian  los«  of  iien'e- force.     There  Beem  to  be  two  ways  of  avoiding 

s;  to  ba  senijnilousiy  careiul  not  to  involve  the  eyelid  in  any 
^oiii  more  than  is  absohitely  necessary ;  and  to  use  all  means 

seeufH  primary  adliesinn.     When  the  wound  is  large,  and  there  is 

ti^nfli*ncy  to  oozing  of  blood,  tlie  surfaces  should  not  be  brought 
Dgether  until  all  bleeding  has  teased,  to  insure  which  it  may  be 

'tt4ir  ill  some  Qn»m  to  wait  »omo  hours  till  they  are  glazed.  No 
more*  etitiires  fihould  be  used  than  are  actually  required.  Erysipe- 
latouit  rittat-ka  should  meet  with  jTompt  treatment.  Surely  all  this 
inr*ul(*rittj«  the  iiecf^aity  for  removing  tumours  while  they  are  small. 

Ulit^mrvr  it  k  pomihle  to  remorr  a  tumour  without  cutting  through 
tho  ]ml|)ebral  ligament,  and  so  opening  the  cavity  of  the  orbit,  it 
ulifiuld  Vm  dono,  because  if  tlie  true  orbital  tissues  be  troubled,  orbital 
tJtOliditi>«  is  risked. 

The  sealpel  which  is  figured  at  page  4  is  from  its  size  and  shape 

ioidarly  adaj^ted  for  operatioiLs  about  the  orbit ;  and  small  as  the 

ia4e  iS|  I  have  foimd  it  safer,  when  dissecting  deeply,  to  blunt  the 

gritati^r  part,  and  to  use  the  point  alone,  so  as  to  pick  and  scratch 

imther  than  to  cut* 

A  syringe  may  be  very  .useful,  for  a  jet  of  water,  by  washing  away 
the  blood  and  clots,  will  often  expose  parts  when  a  sponge  cannot 
well  reaeli  them. 

Small,  bent,  metal  spatulas  are  necessary  to  pull  aside  the  eyeball, 
and  ako  at  times  to  prfjtact  it  from  injury,  as  well  as  to  guard  other 
parts. 

A  pair  of  tenaculum  foTCepa,  with  points  of  the  size  and  shape  that 
fire  figured  at  page  4,  together  with  curved  scissors,  complete  the 
instruments  neeesFary  for  the  rf?nii>val  of  any  tumour  about  the  eye. 

Cmrfhi  Hfkpfutmi  of  fiicfthd  pfoifi,  with  the  adoption  of  all  the 
meai^urt\s  that  are  eaknilated  to  promote  primary  union,  are  among 

I  the  rihiof  essHitials  after  operfiting. 
Vt0iw   orhifui  funmnn.     These    may    consist    of    the   simple    or 
barrt^u,  and  the  prolileroua  cysts,  just  as  we  have  seen  occiu-  about 
Urn  eyelids. 
Tfi4*  HtTom  ej/Jit,      Its  origin  here  is  not  from  a  secreting  gland, 
%...i  1-"  the  c^tdargement  and  eonsolidation  of  a  natm-al   space   in 
flar,  or  other  tissue  whieh  secretes   fluid ;    or  by  the  iude- 
development  of  nucleate  cells  which  become  exaggerated 
^st,  and  even  perhaps  by  other  changes   whioli  need  not 
I.      It  is  the  commonest  of  all  orbital  tuniom*s.      It  is 
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met  mth  lao  Inrgm-  than  a  pea,  or  as  big  as  a  turkey's  egg.  Its 
ocjnt  flits  have  been  already  desorilied* 

IVw  proii/tvoHH  vtjnt  lias  heeii  sjMikcn  of.  Tht*  cutaneous  fonn, 
which  I  have  desenhpd  as  oceun-ing  at  the  cu-L-umttTt-ni^e  of  the 
orbit,  18  frequently  intra-orbitid^  and  is  th©  most  common  variety 
of  that  class  met  with  licrc.  It  18  tlic  utheronmtouH  and  the  isteato- 
matons  timionr  of  the  old  authors.  Even  a  Injmd  liki?  pure  oil  may 
be  seoreted.  I  have  met  vdi\\  an  example.  Another  on  record  is 
copied  into  the  (latalogne  of  the  Mnseiun  of  the  Royal  Collegia  of 
Siu'georis,  from  a  manuscrijit  volume  of  ch^os  In  Medicine  and 
Sui'gery  by  Sir  H  Home,  originally  collected  by  John  Hnnter, 
A  yomig  gentleman  had  a  mjuiU  timionr  in  the  upper  part  of  the 
orbit,  at  th^t  no  larger  tlian  a  jieii,  but  which  increai^ed  and  extended 
towards  the  nose,  and  pressed  down  the  upjier  eyelid,  keeping  the 
eye  half  shut.  It  was  mudteuded  with  pain,  lieadiug  In'  candle- 
Kght  induced  uneasincBS  of  the  eye,  witli  tlir<jbbing.  It  was  not 
firmly  attached  to  the  orbit,  and  evidently  contained  Hnid.  By 
piuictnre  it  poured  foiih  piu-e  oil  perfectly  eleju*  and  8W(iet,  tlxat 
biuiied  with  a  very  clear  light,  iHd  not  mix  with  water,  and  when 
exported  to  eold  became  as  solid  as  hnman  fat. 

It  often  contains*  large  and  oomplicated  cysts,  having  nnmv  ceUs, 
holding  dissunilai*  nuiterials.  It  may  be  partly  cytritic  and  partly 
solid.  Indeed,  in  the  orbit  there  occnir  nearly  all  the  i>roliforation8 
that  have  been  met  vAWx  in  this  eyst  in  other  pai*ts  of  the  l>ody. 

Cf/xfir  htmmfrs  arc  fjrftcralh/  hthw  the  vf/iitall^  mid  extend  somewhat 
behind.  Seldom  do  they  originate  on  the  temjwnd  or  nasal  side. 
They  accommodate  themselves  to  the  ports  among  which  they  grow. 
At  first  they  adhere  slightly,  and  get  firmer  connexion  with  age, 

Trcaimeiit,  A  cydic  tumour  f^honld  Iw  4*rphn'(l  by  a  pi-obe  with 
caxe  and  delicacy,  and  in  an  efficient  manner,  thi*ough  an  opening 
made  with  a  scalpel,  or  a  trocar.  By  this  procedm'e,  the  class  to 
which  it  belongs  eau  generally  be  ascertained,  and  certain  mistakes 
ai*e  avoidcHh  There  is  no  extermil  physical  sign  by  which  a  eyst 
can  be  distingidshed  from  a  chronic  ahscess,  and  it  is  no  v«^ry  un- 
common tldng  for  it  to  suppurate  in  consequence  of  a  blow,  or  even 
without  any  iiyury. 

mm  vxp/orn/iiiH  hftn  proved  th*  t*xhtenee  of  a  eytif  the  ru/r  in  to 
remorv  U.  A  small  superficial  ruie  admits  of  ready  removal.  With- 
out complete  extirpation  there  iimst  be  ah\'ays  tmcertahity  m  to  the 
result.  Under  some  comUtions  it  may  be  better  to  leave  a  cj-st  after 
evacuating  its  i-ontonts.  These  conditions  are,  the  nature  and  si^e 
of  the  cyst  and  its  attachments.  This  half  measui'e  of  operating 
might  be  quite  efrcctuid  in  causing  the  cyst  to  Ueal,  cspoi-ially  if  it 
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be  a  serous  one,  or  to  suppurate  and  be  destroyed ;  or  to  discharge 
pus  for  a  few  weeks  and  then  to  be  exfoliated.  Of  the  three  processes 
I  have  had  several  examples.  When,  then,  I  meet  with  a  simple 
cyst  which  cannot  be  removed  in  consequence  of  its  extent,  I  merely 
open  it  freely  and  wait  for  the  result.  When  I  find  a  large  prolife- 
rous cyst  with  any  internal  growth,  say  a  sero-cystic  sarcoma,  I 
dissect  it  away  at  any  cost,  because  short  of  this  no  treatment  can  be 
depended  on.  When  I  find  one  of  the  same  class  to  be  "  cutaneous  " 
and  of  large  dimensions,  or  of  intricate  attachments,  I  remove  all  of 
it  that  can  be  readily  reached  and  see  what  happens.  In  such  a  case 
the  dissection  should  be  carried  as  far  as  possible  before  the  partial 
amputation  is  made,  because  premature  collapse  might  spoil  the  pro- 
ceeding and  mar  the  operation.  I  have  known  operations  partly 
done,  and  abandoned  in  despair,  when  a  little  more  patience  and 
confidence  on  the  part  of  the  operator  would  have  enabled  him  to 
complete  them. 

Wliether  in  any  instance  the  eyeball  should  he  taken  away  with  a 
nwf^bid  growth,  must  depend  on  the  nature  of  the  tumour,  and  other  cir^ 
cumstances  of  the  case.  With  all  the  advantages  of  superior  appliances, 
and  better  knowledge  of  the  anatomy  of  the  ocular  appendages,  the 
relations  of  a  tumour  may  render  its  detachment  impossible,  without 
some  of  the  contents  of  the  orbit  being  also  taken  away.  The  pro- 
bability of  so  dire  a  contingency  should,  as  far  as  possible,  be  'con- 
sidered before  operating.  But  this  applies  more  especially  to  solid 
tumours ;  since  the  nature  of  the  case  must  be  peculiar  which  would 
necessitate  extirpation  of  the  eye  before  trying  the  effect  of  the 
partial  removal  of  the  cyst,  or  other  means  for  its  destruction. 

WJicn  the  free  incising,  or  partial  excision  systems  fail,  and  the  cyst 
continues  to  dischnrge  for  weeks  or  months,  a  cure  must  he  attempted  hy 
injecting  an  astringent  fluid,  or  hy  placing  some  solid  nmterial  in  the 
tcound,  as  a  piece  of  lint,  to  excite  destructive  or  adhesive  inflammation. 
I  am  quite  familiar  with  this  practice.     I  will  give  two  of  my  cases. 

A  man  applied  to  me  with  his  eyeball  thrust  forwards  and  out- 
wards. I  detected  a  fluctuating  timiour,  opened  it,  and  evacuated 
serum.  After  a  short  time  the  aperture  healed,  and  the  eye  partially 
returned  to  its  place.  In  a  few  months  the  symptoms  retm-ned  with 
greater  severity,  and  vision  was  nearly  lost.  The  cyst  was  now 
opened  by  Mr.  John  Qtiy.  Two  months  afterwards  I  was  called 
to  see  the  patient  in  consultation  with  Mr.  Gray.  The  eyeball  had 
receded  but  little,  although  the  discharge,  which  was  creamy,  had 
lessened.  The  aperture  was  just  above  the  upper  eyelid,  and  near 
to  the  inner  canthus.  A  probe  could  be  passed  to  the  apex  of  the 
orbit,  and  when  bent  with  an  elbow  of  half  an  inch,  could  be  turned 
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completely  round,  which  sliowe*!  the  oxt^ut  of  the  cavity*  I  reoom- 
meiiderl  an  injoction  of  sulphate  of  mio,  two  grains  to  tho  ounce 
of  wattT,  to  be  used  twice  daily.  In  a  week  the  (liseharge  eeased* 
A  niontli  later  the  eye  was  very  much  less  protnided,  and  ^ion  was 
returning. 

I  treated  suceessfolly  also  in  private  a  ease  like  the  ahove.  The 
cyst  passed  to  the  apex  of  the  orbit,  and  opened  by  a  fine  orifice, 
just  under  the  eyebrow.  There  had  been  spontaneous  evaeiiation 
of  tlio  contents  several  mouths  before,  and  the  thin  pundent  dis- 
charge bad  existed  ever  sinee,  I  enlarged  the  aperture,  and  dlret^t^d 
a  weak  zinc  injection  to  be  used  daily.     Healing  was  soon  etteeted. 

Many  drugs  may  be  used  for  injecting  \nth  equal  elfeet,  Sur- 
ge<3ns  mostly  give  the  preferenee  to  thi8  or  to  that  agent,  aoc^nling 
to  the  praetiee  that  they  have  seen,  Freneh  sm-geons  nearly  always 
employ  iodine. 

Should  tUfi  jm>r^88  ofhy'ecting  t/i^  ct/at^  or  cfntuffiinj  it^fail^  it  miijht 
he  itevvmnrfj  from  fhrvnivvhifj  ntftupitmiH  to  rrsorf  to  exfirpfttion,  Sueh 
a  measure  is  but  seldom  eaOed  for  as  a  last  I'esoui'ee".  The  ditfieulty 
of  disseeting  out  a  ccillapsed  eyst  can  only  l>e  appreeiat^^d  by  one 
wlio  luis  done  it. 

8erO'uyj?tiu  sarcoma  witliiu  the  orbit.  My  patieni^  was  a  female 
aged  forty-two.  The  figure  shows  correctly  the  fV»rni  and  pro- 
portion  of   the   parts   between    the    eyeball    and    the   orbit.      The 


Fig.  53, 


ocular  movements  were  not  interfered  with  till  pressure  thrust  the 
eyel^all  downwards  and  outwards,  when  they  were  nearly  ftltogetlier 
iUT68ted,  The  tumour  w^as  bard  and  immovable,  projef'tod  far  be- 
^^td  the  eyebrow,  wliieh  was  mised,  while  its  orbital  lijuit  parsed 
tJwp  ^ach  of  the  finger.      There  had  been  an  unsncx^esfiful 


eft 
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the  eyeball  upwartk,  in  a  lad  fet.  s<?vent^en.  It  extended  far 
vrardi*,  itfid  pnjjetftxHl  be^'ond  the  orbit.  A  BU{>f*rti<'ial  groove,  run- 
ning obliquely  acTOHS  tlie  projecting  sitrfai'e,  lomied  a  slight  line  of 
diviiiioii  lK*tween  the  more  prominent  and  moveable  port,  and  that 
iriinjHiliuti'ly  niidor.  Thin  tmnt  iMjHimi  e<itild  l>e  moulded  into 
..„  iHut  t<hiij»f.^  by  the  lingers;  the  jjosterior  was  luort*  ela^tie.  It 
adhered  llnnly  to  the  outer  angle,  and  part  of  the  lower  edge  of 
thf*  orbit.     It  \vtL%  paitdenfi.  and  the  eyeball  was  w»und. 

Tlit^  bidden  or  de^^p-orlatal  pfirt  of  this  very  remarkable  growth 
wax  n*\<»uli»diit  tlie  ofmration.  It  e?ctended  to  the  bott^im  of  the  orbit^ 
and  oecupifHl  nmre  of  tlie  oavity  than  the  eyeball  it»<?ltl  As  it  was 
iniprm'tieable  to  pnxn^f^d  far  in  the  dissection,  without  greatly  endan- 
gering tlnf  eyeball,  the  oontenta  of  the  cygt  were  partially  evatmated, 
to  obtain  room,  and  the  wie  wa»  separated  from  its  deeper  attach- 
nieutii.  Towanls  the  jwisterior  point  on  the  inner  side,  and  more 
than  an  inch  fr<»m  the  t^dge  of  the  orbit,  the  sac  felt  as  if  it  embraced 
a  nhurp  liony  proee^s,  projecting  outwards  nearly  in  a  i)erj»endieiilar 
diTiM'tion,  and  apparently  attiiehe^l  to  the  perif»«team.  This  pn^ved 
t^>  be  a  tooth,  in  form  an<l  siae  like  one  of  the  Bupemumerary 
teeth  wmietimes  ffiund  in  the  palate.  The  erc»wn  was  within  the 
mK;;  th«t  root,  with  itn  dt*ntal  vessiels^  \\m  attaclied  to  the  orbit. 
There  were  two  cysts.  The  front  one  had  a.  ehalky  matter  on 
ftome  parti*  of  it,  and  e^mtained  a  e^impact  larduoeous  yellow  sub- 
stance ;  the  other,  which  in  the  interior  was  smouth,  excepting  a  part 
near  the  tooth,  contained  a  whey-coloiired  fluid,  and  a  yellow  curdy 
nubfttaiiee.  The  patient  did  well ;  he  could  not  move  the  eye  down- 
ward.**, or  frcniy  in  any  direction,  but  vision  wa«  perfect. 

The  two  next  are  taken  from  Sir  W.  Lawrfmf^'s  work. 

Langenbcrk  removed  from  the  orliit  of  a  woman,  Ibrty  years  or 
age,  a  Btentoniatuiis  tumour  which  was  coiniected  with  the  eyeball  and 
lU  mn«oh*«.  It  was  situated  behind  the  lower  eyelid,  reached  inmi 
the  inn*T  tt>  the  outer  angb%  and  extended  to  the  upper  margin  of 
the  orbit.  The  eyclmll  was  pushed  upwanls  and  inwards.  It  wiia 
natund  in  appcaranee.  Vi«iou  was  lost.  The  eyelids  were  separated 
at  the  extenial  connnissure,  and  the  tumour  was  then  dissected  away 
by  cutting  through  the  conjunctiva.  The  cyebaJl  gradually  i-etiuiied 
to  it«  profRir  jMJsition,  tbe  dcfV>rmity  caused  by  its  displacement  was 
rn'T -'  ^  Iv  r«>moved,  and  the  patient  was  able  to  see  the  smallest 
<j1  I'otv  Mhe  hift  the  hospital, 

Anotlier  cai^e  of  a  much  sligliter  nature  in  which  Langenbeek 
opemttf^b  tbo  patient    during   the  next   rlay  showed  eymptoms  of 
\  inlhunmation,  and  died  quii-kly. 

oval  of  the  right  cyebtill,  and  a  lat^e  eneygted  tumour. 
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iH  rfHMirilf^d  l»y  Dr.  Buslie  in  the  Lttunt,  The  ehihl  was  fieveii  yeai'S 
fif  age.  A  tummir  at  the  upper  pfirt  of  the  orhit  piii^hefl  the  oyebfill 
douTiwanls  and  fonv^anU.  It  was^  gupfMiHed  hv  some,  from  the  situa- 
tion of  the  s^velHug,  its  rapid  g^rox^-th,  and  the  aecompammeut  of 
cert?bral  sjnmptoni^,  tliat  a  fiujgus  was  growing  fW»m  the  anteriijr 
lobe  f>f  the  hnun.  Dr.  Bushe  ecirreetly  jirgiied  that  v\a  the  bruin 
wtus  not  primarily  daningotU  tlie  nyuiptoms,  the  eonui,  the  paralysis 
of  the  h*fl  t^ide  uf  the  hiee,  body,  aud  of  the  upper  extreiuity,  the 
dilated  aud  fixed  pupil,  arose  frt^m  pressure  of  the  tumour  on  the 
brain^  and  imder  tliis  idea  he  proceeded  to  ojH*rate.  He  divided 
the  ec>mujissure^  of  the  eyelids,  and  iliscovered  in  the  disseetion 
that  the  tumour  and  the  eyebidl  were  so  t?ouiiected  that  to  remove 
the  one  the  other  must  be  saoritieeil.  He  continues  to  say,  **  I 
theref(;>re  dn'W*  the  euiitents  of  the  ori>it  downwartk  and  forwards^ 
by  inserting  a  eurved  needle  armed  with  a  strong  ligature  through 
the  edge  of  the  tumour,  and  ghjbe  of  the  eye ;  I  now  eautiously 
jirw^eeiled  to  detaeh  the  tumoiii*  at  its  posterirrr  part ;  but  before 
I  had  proeeeded  far  I  was  not  a  little  surprised  to  find  that  what  I 
had  aTi(ifi]nite<l  was  eori'ei^t,  viz.,  that  the  timiom'  j>reH*jed  on  the  ante- 
rior lobe  of  the  brain,  the  posterior  and  wujierior  paii  of  the  roof  of 
ilie  orbit  being  absorbed;  however,  I  cautiously  pursued  the  separa- 
tion of  pails  to  the  ibranien  optiiMiru,  and  fiuully  divided  the  optin 
ner\T*  and  reeti  nmwles  with  a  eurve*!  6viMHor8.  Slight  haemorrhage 
followed  the  operation,  but  wag  easily  restrained  by  a  p*iiiion  of 
s[»onge/*  In  ten  days  the  wr>und  had  nearly  healed,  and  the  little 
patient  was  walking  alnjut  without  any  ineonvenienee. 

Ct/ftfic  tmnourn  nmij  errn  pff^  fn^ymul  fhe  orhit.  Thus,  in  the  London 
Mtnlkti!  G(tzeiii\  Dr.  Hall  haH  given  an  abstmet  of  a  ease  that 
oeeiirred  to  l>f4i*eeh,  when?  a  timioiu*  parsed  tlirough  the  optic 
fbmmen,  into  the  cavity  of  the  skull,  and  was  imbedded  in  the 
leJt  anterior  lol^e  of  tlie  brain.  The  foramen  wn.9  dilated  puitieiently 
to  admit  the  thiger,  the  optic  nerve  having  disap]>eared.  Death 
ensued  from  the  puncture  of  the  cyst,  which  had  ff»rmed  a  large 
projoction  between  the  eyelids. 

In  another  imstanei*  that  oc<;ujTed  to  Delpech,  a  cyst  which  fol- 
lowed the  ocular  movements,  and  seeme<l  to  l»elong  to  the  globe  of 
the  eye,  had  also  intimate  conn€<-tions  within  the  orbit, 

l!-nougb  has  betiu  »aid  incidentally  to  shciw  that  danger  attaches 

to   ih^   treatment  of  orbital    tumours  by  any  surgical   proceeding. 

l^  1  **noulti  always  be  rememl>ered,  and  wlien  intense  inflammation 

^^    f  '^  must  be  treated  in  a  prompt  manner. 

They   ^      ^*"hiinl  imHourn,     These  are  not  so  common  as  the  cystic. 


By 


'^^^'^^iBt  chiefly  of  the  fibrous,  the  MXy,  and  the  bony  classes. 
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tkt  ^rbii  may  he  occvpifd  by  n  mltd  tttmoHt\  and  the 

*  km  imtiked  htj  it      A  large  one  hiis  been  found, 

the  optic  nerve,  and  resting  on  tlie  posterior 

cf«UL      Such  eonnexinns  were   inneparable;    and 

of  opc(niti]ig,  this  diilieultj  appeared,  the  eyeball 

eouBeeled  "^Hth  the  orbital  eoutents,  is  exhi- 

ft  lbs  Museum  of  St.  Bartholomew*a  Hospital, 

and  peiuiliar  in  its  relations  than  any  I 

i»  «ilBi{Mict,  and  lubulated,  and  adlieres  to  the 

of  Iba  solerotiea.     The  optic  nerve,  wliieh  ia 

it.     The  recti  niuseles,  quite  unaltered, 

\    The  hunioura  of  the  eye  eseaped  through 

the  oomea.     The  retina  and  the  choroid 

^pi^  s^^apT  the  axis  of  the  eye  between  the  entrance 

-^r«»  %m^  ^  iris ;  and  the  epaea  thus  left  between  the 

_^j^p^|j9ii^  eontains  a  e.lot  of  blood. 

^^^^^pwotnTil  by  the  late  Mi\  Liston,  and  now  the 

^"^r^  (College  of  BtLrgeon8,  filled  the  orbit,  sur- 

i^irw  «iid  the  eyeball,  and  extended  forwards  as 


I 


V  die  wreet  of  orbital  solid  tumours.     It  is  for 
^1  the  ]ierio8teum^  of  which  it  neenis  to  l>e  an 
taardily,  doos  not  grow  very  targe,  is  some- 
it  OS  regards  pain  or  tenderness,  when 


under  the  cjire  of  Mr.  Critchett.     It  is 

•'.K  iwd  Gazi^th  for  1852, 

ikt*  right  orbit  was  a  large  solid  tumour 

vWl  «ind  turned  it  upwards  and  outwards. 

iufrvtided  and  tense,  tlie  lower  was  everted- 

vicilted   in   this   manner.     The  conjunctiva 
.injiU\  l^artB  of  which  were  renio%'ed,  till  the 

^   rv  deeply  into  the  orl*it.     In  oonse- 
,        !  riiage,  and  the  imnianageableness 
k  «9^  abtuidoned. 

'  -111*  orbit. 

\v\y  its  former  size,  and  was  removed 

,4iiM»  #aTSfi?on.     It  had  a  fibrous  capsule,  was 

i^riffti^^  of  white  fibrous  tisstie  with  many 

,«^  f«tffticU«  of  bone,  and  a  few  'very  small 
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smooth-waUed  cysts.  There  were  no  eechjmiosed  spots,  nor  anj 
tumoiir  jiiioe. 

Acute  sujipuration  of  the  cellular  tissue  of  the  orbit  ensued.  A 
month  afterwards  the  parts  had  healed,  the  eye  being  a  little 
sgLuken,  Vision  was  perfect.  The  eyeball  was  dii-ectc^l  a  little 
upwards.  It  could  be  moved  with  ease,  except  in  a  downward 
direction.  The  rppc^rter  nf  the  case  remarks  that  the  tun^oiir  be- 
longed to  the  bjose-textured  cyst  containing  variety  of  the  fibrous 
class,  and  had,  as  is  not  unusual,  undergone  interstitial  ealuiheation. 
Many  examples  are  recordcil  by  I>e  Mnrquay,  Ijawrenee,  and  others. 
Some  have  bet*n  found  rnutli  lubulated,  with  attan^hments  to  several 
parts  of  the  periosteum  of  the  orbit. 

Fil^rous  tumour  withiu  the  oeidar  tunic.  Such  a  case  is  given  by 
Dr,  U'Ferrall,  in  vol.  xix.  of  the  Dtibiin  JoantaL  A  woman^  twenty- 
eight  years  old,  had  the  right  eyeball  disphu'ed  upmiirds,  inwards, 
and  forvvartls.  The  lower  eyelid  was  thi^own  fon^^anl.  A  fimi 
timiuiu-  could  be  felt  through  the  eyelid,  and  through  the  cf>n- 
junctiva,  when  the  eyelid  was  depressed.  A  free  incision  was  carried 
along  the  inferior  palpebral  sinus,  the  tumour  exp»osed,  hooked, 
drawn  forwards,  and  detached  by  a  few  slight  touches  of  the  scfilpeL 
A  process  remained,  which  passed  backwards  in  close  contact  with 
the  eyeball.  By  drawing  downwards  and  forwards  the  ocidar 
sheath,  it  was  brought  more  fidly  into  new,  imd  readily  sepamted 
with  the  sharp  end  of  a  probe.  The  woimd  healed  m  a  few  days, 
and  vision,  wliicli  had  been  nearly  lost,  was  soon  regained.  The 
tumoui*  was  lobi dated,  auxl  encapsuled. 

Trmiment,  Exploration  is  often  called  for  to  establish  the  dia- 
gnosis of  a  8oli<i  tumour,  Wliere  extreme  caution  is  required,  it 
might  be  prudent  even  partially  to  dissect  and  expose  the  tiuuour 
before  deciding  what  should  be  done  idtimately. 

Where  it  is  possible,  the  tumour  should  Ije  removed  witliin  the 
eyelids,  by  cutting  tlu-ough  the  conjunctiva.  If  it  bo  attached 
to  the  conjimetiva,  the  adhering  portion  of  this  membrane  must 
also  be  excised. 

An  operation  done  much  within  the  orbit  is  always  difficult  and 
dangerous,  because  the  space  is  ver>"  limited,  and  importaiit  parts 
lie  in  the  way  of  dissection.  After  a  tummir  has  been  exposed, 
its  separation  should  be  affected  as  much  as  j>ossible  by  draudng 
it  well  forwards  and  cutting  on  it.  If  it  be  enciipsuled,  the  process 
is  all  the  easier  accomplished.  If  it  do  not  actujdly  surrotmd  the 
optic  nerve,  nor  is  particularly  adherent  to  the  orbit,  it  may  be 
pulled  out  to  an  extent  almost  incredible. 

/>///#/  ft(ftioNt\     I  shall  speak  first  of  the  tnie  tumour,  the  cir- 
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eximscriljeil  fnt  with  m  caiisiik'  of  fibro-eeUiiljir  tissue,  sometimes 
willed  the  (U.stHnitiiiuoiis  tiniumr.  It  is  probalily  frequently  w>d- 
genitaL  I  have  met  with  several  of  htiiiiII  size  just  under  the  oeuhir 
(Hinjunetiva,  in  the  spuee  hetweeu  the  external  mid  inferior  reeti. 
They  were  ohlong  and  tulged  between  the  eyebtdl  and  the  orbital 
mai*giii. 

It  may  be  soatod  in  any  pofciiition.  It  is  often  mistaken  for  a 
cystic  tumour.  The  most  skilful  siii^geon  might  not  at  times  be 
able  to  tell  whether  he  has  under  his  fingers  the  one  or  the  other. 
When  it  cmi  he  pinehed  u]),  that  is,  wheu  it  is  just  under  the  t^kin, 
lobules  are  sometimes  appairnt,  standing  out  like  little  ilimples, 
and  this  would  at  onee  deekre  the  nature  of  the  disease;  but  such 
a  test  is  not  often  available  in  the  orlat. 

It  may  differ  much  as  to  fimmess.  In  s^mie  the  capsule  is  very 
tlun,  the  septa  delieate,  and  the  loeoli  very  large,  c^>ntaining  pure 
fatty  material.  In  others,  the  ultimate  lobides  are  minutely  sub- 
divided, forming  granular  fat,  and  the  pr^)portion  of  filirr)-eellular 
tissue  to  lat,  very  eonsiderable ;  the  eapside  is  very  dense.  The 
latter  kind  are  often  ditfieult  to  distinguish  from  other  tuinom's,  mice  ^ 
they  possess  none  of  tlie  stiflness  and  pseudo-ttuetuation  of  fat.  ■ 

A  young  gii-1  appliiMl  to  Mr.  Simon,  of  St.  Thomas's  Hosyntal, 
with  symptoms  of  an  orbital  tumour.  The  eyelid  was  pushed  out, 
but  the  eyeball,  excepting  having  been  turned  a  little  down,  was  ■ 
not  much  disphieed.  Mr.  Simon  made  a  i'ree  incision  beneath  the 
eyebrow,  and  exposed  a  large  ma^^s  of  clear  white  fat.  The  edges  of 
the  wound  being  held  widely  asunder,  the  deep  attachments  were 
curefully  di\'ided,  and  the  whiile  maws,  abrmt  the  size  of  a  walnut, 
was  removed.    The  wound  healed  kiiuUy,  and  no  ill  eliects  remained* 

HjTumetiical  fatty  tumom~s  in  both  orbits.  These  came  tmder  Mr. 
Bowman's  notice.  The  swelling  wa*^  nearly  limited  to  the  outer  half 
of  each  eyelid,  and  extended  from  the  brow  to  witliin  a  quarter  of  an 
inch  of  the  tarsal  border,  wdiere  it  ceased  by  a  groove,  over  which 
himg  the  relaxed  and  distended  integument.  These  tumom-a  were 
quite  sort,  as  iJ'  from  tjedema  of  the  inivt^  subjacent  t<i  the  skin,  and 
pressure  did  not  meet  with  any  resistance,  nor  did  indentation  ensue. 
In  one  a  seton  wa.^  fiassed  to  produf^e  consolidation  of  the  parts, 
under  the  eon\iction  of  there  being  oedema  <jnly,  and  allei-wards 
medicines  and  low  diet  were  enjoined.  Subsequently  an  operation 
was  undertaken  to  remove  a  piece  of  the  supposed  infiltrated  tissues ; 
the  skin,  orbit iilaiis  muscle,  antl  fascia  \vere  ilivided,  and  theixa  fell 
for^'ard  a  mass  of  fat  as  large  as  an  almond,  in  pellets  or  lobes, 
resembling  the  fat  in  the  orbit.  The  seconrl  eye  v^ns  operated  np<^n. 
Suoeesa  ensued* 
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differenr^es  in  tbo  arrangements  of  the  blood- vossok,  and  In  the  size 
and  developiuent  of  the  bone  eorpiLseles  and  then-  cmiials. 

TItt're  (ur  (wo  varMicH  of  this  tninourj  the  compact  or  ivory,  and 
the  cancellous  or  spongy. 

The  vnmpaet  mw///  ia  intenaely  hard.  This  is  due  to  nieelianical 
difference  in  thp  maimer  in  wliif'h  the  niatprial  is  rrimpaeted,  and 
nut  to  chemical  dissimilarit}^  from  ordinary  bone.  It  is  the  exostosis 
almost  proper  to  the  orbit,  is  generally  att^^ied  to  the  frt)iital  bone, 
and  probably  has  its  origin  by  ossification  in  the  pcrioptenm»  or 
congenitally  in  the  tibroua  meml>rane,  from  which  the  bone  to  wliich 
it  is  attached  is  formed.  The  cranial  bones  are  developed  from  the 
ossification  of  fibrous  tisane. 

It  ia  unifoiTii  or  simple,  when  the  base  is  generally  small;  or 
lobulated,  with  a  large  base,  from  which  it  may  project  only  on 
one  f^ide,  Hk^,  as  Mr.  I^aget  sajs,  a  bi-convi-x  len^^  I'l^sting  vaWv  one 
convex  siafaco  on  the  skidl ;  or  a  nut  bisected,  the  Hat  siuHace  being 
ill  <*ontat*t  with  the  sknlL  It  may  be  dense  throughout,  or  consist 
of  a  dfiiRc  exterior,  nnd  a  cancclhnis  interior,  continuous  resj)t*ctively 
vdih  the  outer  table  and  the  diploe. 

T)te  mnvrllouH  mrktij  ia  very  much  less  dense  than  llic  iitlier,  and 
is  rarely  found  about  the  oi'bit.  It  is  round,  with  lobules  smofith 
or  iY>ugh,  Sumctimew  they  are  aiignlai*  or  pointed.  Most  likely  it 
is  formed  about  the  orlut  from  ossification  of  outgrowth  of  cartilage, 
as  ocfiirs  on  the  ends  of  tlie  huig  1  Mines,  and  phalanges  of  the  fingers 
anil  ttrcB,  whci^e  it  is  not  uncrnnrann,  A  cfise  is  publifc^hcd  by  Mr. 
Heath  in  the  **  Pathological  Transactions,"  of  a  large  cartilaginous 
tumour  of  tlie  fac^^,  implicating  the  (*r1nt,  undergOLng  ossification, 
Auiither  of  tlie  same  kind  occuircd  in  the  practice  of  8ii"  AVilliani 
Fergusson,  of  which  I  shall  presently  say  more.  Like  the  compact 
variety  when  it  is  full>^  formed,  its  compact  and  cancellous  poi-tions 
con'cspoud  with  tho^c  of  the  bones  to  which  it  is  attached. 

An  exostosis  may  grow  Ironi  ony  ]^aH  uf  tbo  orbit,  but  it  is 
mustly  devidoped  at  the  upper  and  outer  sides. 

When  an  exostosis  can  be  toufhcil,  its  nature  is  readily  detennined. 
When  it  is  hiddt^n,  for  instance  when  it  lies  behind  the  eyeball, 
or  at  the  side  of  the  orbit  out  nf  reach,  there  is  not  any  objet^tive 
8yini»tont  by  which  it  can  he  distingnishcd  fmm  any  other  tumom*. 
The  slowness  of  growth  is  the  imly  circumstance  that  might  cause  a 
suspit  ion  of  its  natiu'e.  It  may  be  attended  with  pain  or  not,  but 
being  itsi^lf  devoid  of  subjective  s\Tuptoms,  any  distress  arising  from 
it  wuuld  be  due  to  its  pressing  on  a  ner^^e.  It  is  the  only  kind 
of  tumour  whicli  grows  in  the  tirlat,  thnt  is  never  detrimental  except 
from    prcfijsing   ujjon    other   parts.     L*eath  lias  ensued  Iroin  ou©  of 
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ili\  Keate  used  in  tliis  manner,  each  in  one  ca§e,  caustics  at  in- 
tervals for  some  years,  and  obtained  exfoliation.  Necrosis  and 
separntion  have  ensued  afler  abandoned  operatiijns,  without  th© 
applieiitiiJB  of  eseharoties.  Indeed,  some  surgeons  have  frpni  th( 
eonirapneement  intended  only  to  remove  parts  of  the  growths, 
the  hope  that  death  of  the  rest,  as  the  effeet  of  the  partial  operation, 
would  rid  tlieii'  patients  frnni  the  tiisease. 

Exostosis  of  both  varieties  }iave  been  known  to  becx)ine  n 
\\ithont   any  treatmiait.      A    very   large   one   which   was   situated 
between    the   nostril    and  the    orlat,  was   exfoUated    naturally.     It 
weighed  fomieen   ounees.     The  portieulars    are   published   liy  Mr. 
Hilton,  in  tlie  **  Guy's  Hospital  Kepoilf?." 

Where  there  is  left  exposed  a  surfane  of  i\'ory  exostosis,  and 
extbliation  has  ensued,  granulations  do  not  spring  from  it,  but  there 
it  remains  for  years.  Although  this  is  of  little  matter  outside  the 
orbit,  beeause  the  remainder  gets,  as  it  were,  bound  round  by  dry 
and  hanl  skin,  it  is  of  eonseqnenee  within,  on  atn.'ount  of  the  fistula 
which  Tiiill  form,  and  the  morbid  aetiun  thereby  set  up  in  the  orbit. 

Wlipn  the  eyeball  luis  Ikm^o  destroyed  by  an  exostosis,  it  is  better 
to  extirpate  whatever  remains  of  it  before  oommeneing  the  specific  fl 
operatir^n  on  the  tumour.  ™ 

It  is  necessary  to  advise  young  operators  to  use  the  formidable 
instruments  whieh  are  required  in  these  operations  with  care  and 
management ♦  and  to  avoid  ^aolence  and  shock.  *S(jme  of  the  inide«t 
operating  I  have  ever  seen  has  been  for  the  removal  of  an  orbital 
€txo8tosia  with  the  objeetiouable  chisel  anil  mallet.  The  proxindiy 
of  the  brain  was  forgotten,  and  disastrous  residts  ensued  from  c^jro- 
bral  iuHanimation. 

The  soft  parts  are  genemlly  and  unavoididrly  so  much  hK.'erated  by 
the  instrumeuts,  tlirit  primary  union  is  seldom  accoraphshed. 

It  has  been  pn)posed  always  tn  treat  exostosis,  solely  by  applying 
an  escharotii-  to  its  surfat*es,  after  removing  the  periosteum,  in  the 
hope  of  producing  neerosis  and  exfbUaticm.  Withnut  altogether  wn- 
demuing  the  measm'o,  I  would  say  that  it  shouUl  never  be  the  rule* 
It  would  Ik:^  admissilile  only  in  very  exceptional  oases. 

Ivory  exostosis   of  the   orliital    edge.      A  eaHer,   foHy  years  of 
age,  was  admitted  under  my  cmre  at  St.  M»iry's  Hospital  with  an 
exostosis  on  the  upper  edge  of  the  orl>it,  growing  \nth  a  very  broad  fl 
base.     The  greritest  point  of  projection  was  two  inches.     The  upper  ™ 
part  vrm  eovered  by  the  e^'ebrriw,  which  was  considerably  tlintwn 
up.      The  under  dipi>ed   into  the   iprbit,  touched  the  globe  of  the  ~ 
eye,  and  thrust  it  downwards  and  outwards,   protrudlivg  *\t  aV 
half  an  inch,  thereby  neai*ly  destroying  vision.     The  it^wet  aJid 
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done.  The  eyebrow,  wliich  concealed  much  of  the  scat,  descended 
to  its  proper  level,  and  the  eyelid  could  be  raised  nearly  as  much 
as  its  fellow. 

I  have  met  with  an  exostosis  on  the  orhital  edge  of  the  lower 
maxilla. 

The  iiitfmal  wall  of  the  orhit  is  seldom  the  site  of  an  exostosis. 
Wlien  it  i8  so,  the  f^hoioid  and  si»lit'ti<rid  bones  are  gentn-ally  impli- 
cated. An  example  is  given  by  M,  Maisonneuve  in  the  Gdzette  Heb- 
dom.  The  tuniom*  filled  more  than  two-tlurds  of  the  tjrbit.  It  was  so 
hard  that  nil  the  onliiuiry  intitriunents  applied  to  it  liiH)ke,  The  re- 
moval was  accomplished  i^^th  a  gouge  and  mallet.  The  wound  healed 
by  the  first  intention.     The  eyeball  retnnieil  to  its  natural  position. 

Ilecuirenc^e  of  an  exostosis.  Second  operation,  at  which  I  wa8  pre- 
sent. Mr.  Borlase  Childs  removed  an  enormoiis  ivory  exostosis  from 
the  upper  edge  of  the  orbit.  Seven  years  alter,  a  growth  of  hone 
appetu-ed  around  the  site,  and  grew  within  and  without  the  orbit. 
The  eyeball  was  thxnist  out  and  desti-oyed.  Mr,  (liihls  again 
operated.  The  mass  was  as  hard  as  before.  It  quite  filled  the  orbit, 
and  had  pressed  up  the  roof  amsiderably.  Tiu^re  were  no  cerebiul 
symptoms.     The  woman  continues  well. 

I  never  saw  a  more  remarkable  ciise  of  exostosis  than  one  which  I 
was  askod  to  examine  by  8u*  W.  Fergusson,  The  pntient,  a  male, 
was  twenty-one  years  of  age.  The  cheek,  the  inner  and  the  lower 
parts  of  the  orbit,  were  ocxnipied  by  a  large  prominent  tumour  of 
stony  hardness.  The  eyeball  was  considcralily  protruded,  and  thrust 
upwards  and  outwards^  above  the  external  angle  of  the  orbit.  The 
orbital  muscles  retained  much  of  their  action,  and  monocidar  ™ion 
was  ver}'  little  imprdred.  8ir  William  operated,  but  unfoi-tunately 
the  man  died.  The  principal  deep  attachments  of  the  tumour  were 
to  the  body  of  tlie  splicnoid  bone.  Prolongations  were  fliseovered 
in  the  anterior  and  middle  fossa?  of  the  brain.  The  portion  whieh 
was  removed  during  life,  weighed  after  drying  387  grains.  The  optic 
nerve  was  smi'oundcd  on  all  sides.  The  case  is  given  in  detail  in 
the  *'  Transaetions  of  the  I'uthulogieal  Society  of  London/' 

A  very  characteristic  specimen  of  the  cancellous  variety  of 
exostosis  in  association  %vith  the  orbit,  is  in  the  Mnseimi  of  the 
Iloyal  College  of  Surgeons.  It  shows  how  a  gro\^i:h  from  a 
neighbouring  part  may  be  of  an  equally  serious  nature  with  one 
originating  in  the  orbit  itself.  Fig.  55  is  a  most  accurate  repre- 
scntatifdi  of  the  appearance  and  the  proj^ortions.  It  has  its  origin  in 
the  antnmi.  It  was  five  years  in  progress,  and  had  destroyed  all 
the  right  orbit  except  its  roof,  and  more  or  less  the  right  malar, 
superior  maxillary,  and  frouta!  bones.     The  dried  poiiion,  which  has 
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hemx  eiibmitted  to  maceration,  coiiBiBte  of  an  oval  mass  of  light 
6tti»Gelk>iis  I^one^  aiM>ut  five  inches  in  diameter  and  fom-  in  length. 
It  might  have  heifii  removed  even  in  its  latest  stage  mitli  ease,  and 
^  an  earlj  period,  with  eveiy  prospect  of  euccess.  The  irregu- 
lanties  which  are  deiiietad  in  the  cramal  and  the  orbital  sutures, 
exist  in  the  originaL 


9^.m. 


A  rare  form  of  osseous  tumour,  the  deecription  of  which  I  have 
reserved  till  now,  generallj  grows  between  the  tahles  of  the  skull,  or 
in  the  frontal  sinus,  and  heoomee  large  and  nmlulated,  and  destruc- 
tive to  the  eye,  and  to  life.     All  the  specimens  which  I  have  seen 
ihAve  arisen  from  the  orbital  portion  of  the  frontal  hone.    It  spreads  as 
much  within  the  orbit  as  without.     An  example  is  in  the  Museimi  at 
8t,  Bartholomew's  Hospital.     The  subject  of  it  was  a  female,  twenty 
years  old,  who  was  admitted  into  the  hospital  with  protrusion  of  the 
eyel)all,  the  result  of  a  tumour,  which  was  readily  tmeortained  to 
bo  osseous.     It  ha*^l  been   growing  for  three  years,  and  was  still 
augmenting.     An  attempt  was  made  to  remove  it,  but  only  a  part 
cotdd  bo  taken  away*     She  died  from  suppuration  of  tlie  anterior 
portion    of  the  brain.      A  more  remarkable   fipeeimeo   is   in    the 
Museum  of  the  Univereity  of  Cambridge.      The  posterior  part  of 
the  ttmiour  extends  for  a  long  way  into  the  cranium.      A  case  is 
ionedby  Dr.  BailUe,  in  his  **  Illustrations  of  Morbid  Anatomy," 
.,hich  the  tumour  filled  the  left  orbit,  dilated  it  very  much,  passed 
»  into  the  other  orbit,  and  backwards  into  the  cavity  of  the 
.    It  was  nodulated,  and  intensely  hard.     It  is  astonishing 
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hnw  life  ia  mipported  \ntli  Bueli  pressure  on  the  brain  as  these 
timitJiirs  must  cause.  By  their  development  the  brain  is  adiipted  to 
their  form. 

The  orbital  caA'ities  may  be  greatly  reduced  and  almost  closed, 
from  hTr^pertrnphy  of  their  bones  in  common  i\4th  hypertrophy  of  the 
facial  and  the  oranial  bones.  In  the  skull  of  a  Peruvian,  in  the 
.Museum  of  the  lioyal  College  of  Surgeons,  all  the  bones  of  the 
tface  are  enlarged  and  tliiekened,  and  the  orbits  are  nearly  closed. 
In  the  ¥iame  museum  h  a  most  remarkable  example  of  two  osseous 
gro^vihs  which  completely  fil!  both  orbits*  the  cavities  of  the  nose, 
and  probably  the  antra^  extend  as  far  as  the  pterygoid  plates, 
project  more  than  tliree  inches  in  front  of  the  face,  and  jut  out  an 
inch  beyond  the  malar  bones.  They  are  almost  s}Tnnietrioal, 
irregularly  rounded,  deeply  lobulated,  and  perforated,  apparently 
for  blood-vesaelB.     (Fig,  *06.) 


During  their  gro^^-th  the  patient  suifered  much  pain  in  the  orbit, 
face,  and  head.  The  e*yeballs,  of  oouTse,  projected.  The  right  col- 
lapsed after  inflammation  and  sloughing  of  the  cornea;  the  left  eye 
was  aeeidentally  birn^t  by  a  blow,  while  it  was  in  a  state  of  intlara- 
mation*  During  the  last  two  years  of  this  man's  life,  he  oceasionally 
p  ihowed  sjTnptoms  of  insanity  ;  he  died  suddenly  of  apoplexy.  The 
fcoranial  bones  were  very  thii-k  and  hard,  and  all  the  sut  tires  were  ob- 
literated. Tlie  periosteal  covering  of  the  timiours  was  thick  and  dense. 
The  prepared  ion  was  taken  from  a  man  sixty  years  old.  The  iiiseaso 
began  eighteen  yeai-s  befuro  his  death,  in  consequence,  it  was  sup- 
posed, of  severe  blows  received  on  his  face  in  prize-fighting, 

A  very  curious  orbital  exostosis,  with  a  skidl,  is  in  Dupuytren's 
Museum.     The  subject  was  a  woman  thiiiy-six  years  of  age.     She 
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The  anli-piiliti»c^iit,  ur  antim/ftiB  metbod  of  troaiment  with 
add,  is  as  appliaable  hetii  aa  u  any  otlier  part  of  the  Wly* 

Wbenerer  a  tuinour  liaa  l>aen  renicmd  &mii  iivithin  the  orhat, 
and  e«[»ec*iaUj  an  exoetoaia^  there  will  be  iome  degree  of  orbtlal 
oeUolitifly  and  whether  thia  bt  mUd  or  Berere,  will  ofk«n  depend 
oo  ilie  tmmddiate  trestnietiit  of  ihB  woaiid.  Exoept  for  the  purxKiae 
of  Btopping  xmrnninAhlth  hcemorrhafe,  the  wotmd  shoitld  not  he 
ftuifed  with  Unt  or  charpie,  or  anything  eli<e,  a«  the  introduction 
of  an  esctraneoua  iobataiiee  will  increase  the  intensity  of  the 
iaoviiahle  vaBculiir  action* 

To  guard  agaiufit  imaiioosarfiil  feanlta^  the  titmoat  ^^gilanr^e  mi 
be  beatowed  on  the  prapaiBtory  and  after-treatment  of  the  patieni 
An  eeaential  part  of  the  latter  ia  perfect  rest  of  the  body/ and  of 
the  eye,  for  nmny  dayi),  or  weeka.  The  ahghtegt  api^enrance  of 
erryiipelas  should  Iks  carefully  attended  to^  ajid  any  eoUections  of 
matter  early  and  fireely  evd<ruatod. 

Thf  rrcovrry  from  opf  ratio  ii%  in  the  or  hit  for  tfie  renwtal  of  tumours 
ia  muoli  more  favourable  thim  might  be  anticipated  from  their 
peculiar  locality  and  close  proximity  to  the  brain.  The  opera- 
iiona  do  not  aeem  to  be  more  (UingenniM  than  those  in  general  alK>iit 
the  head  and  upper  part  of  the  fme,  which  are  never  devoid  of  risk. 
I>eath  hoH  followctd  nimple  puncture,  partial  removal,  and  oomplete 
eirtirpation  of  tumoure^  both  enc^ist#?d  and  eolid.  The  excision  of 
exoatoaes  is^  {x.frhuim,  atteudifrl  with  the  most  danger, 

Tfw  return  of  the  eyebitU  to  it9  position  after  it  hm  l/een  more  or 
knn  ftUlocttfrd  hy  an  orbital  tumour^  and  the  rrror^ty  of  miV>«  aflrr 
ii  kan  been  impaired  from  preMnnre  on  the  et/rhuH^  or  Htretrhing  of 
the  ojfttc  nerve ^  may  be  eomplete  when  t/te  dintHrtHnf)  eaases  are  rnnoeed. 
But  both  have  their  lx)undB»  beyond  which  a  favourable  result  Ib 
impoanible.  With  regard  to  the  latter,  bo  long  as  the  structural 
integrity  of  the  eyobull  renminn,  the  transpareiit  medio  being  un- 
atfected,  thet'*  may  l>e  hope  of  out  ire  return  of  vi&ion. 

When  a  <lii*l<>eat«Hl  eyeball  oiinnot,  unaided,  recjover  its  position, 
the  use  of  a  compress  in  the  direction  of  the  axis  of  its  protrusion 
may  be  perfectly  suocGssfuh 

In  one  of  the  ra^'8  of  orbital  tumours  related  and  figured  by 
lir.  (>*FerTall»  in  the  Ihddin  Ilottpita!  Oazettr^  all  of  wliich  are  very 
valuabh!  rc*<'<inl8,  the  eyeball  lay  naked  on  the  cheek  an  inch  below 
the  tfirwal  margin  of  the  eyelid,  was  in  constant  movement,  and 
oocasionefl  much  pain.  The  elongation  and  tension  of  the  muselea 
and  ncn^'S  S4M'I!»im1  to  be  tlio  chief  catise  of  the  patient's  groat 
aufrering*     Kxtirjmtion  was  performed,  and  i*elief  followed. 
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CHAPTER    IX. 

PROTRUSION    OP    THE    EYEBALL. 

11-  PROTRUSION    CX>NSinEREn    IN   A   DIAGNOSTIC    POINT    OF    VIEW — ^ACTJTE 

|B  AND    ClfRONlt;    PEOTRUSION,    INTRA-ORBITAL    AND    EXTRA-ORBITAL 

^k  — t:Ai;sE8 — rosiTnm  of  the   eyeball  as  a  means  of  deter- 

^^^^  MINING   THE   CAUSE   OF   PROTRUSION MOBILITY,    OR    IMMOBILITY, 

^^^P  AS     A     DIAGNOSTIC     SYMPTOM  AMOUNT     OF     PROTRUSION      NOT 

^^^  IK  VARIABLY  HKFHESENTED  BY  THE  SIZE  OF  THE  PROTRUDING 
^K  BODY — rRm^EtSlON  NOT  NECESSARILY  INCREASED  BY  THE  GROW- 
TH ING  OF  A  TI;M0UR — THE  EFFECT  OF  PRESSURE  ON  THE  PROTRUDED 

^H  EYEBALL    AS   ASSIJ^TING    DIAGNOSIS DIAGNOSTIC  ASSISTANCE    FROM 

^B  FOCAL    RANOE— t:0>DITION     OF     PUPIL STATE     OF     VISION PRO- 

^H  TRUSIOH    NOT    ADMIITING    OF    DIAGNOSIS — DISTINCTION    BETWEEN 

^H  PROTRUSION    OF   THE   EYEBALL   AND    ENLARGEMENT. 


PROTHUi^ION    CONSIDERED   IN   A   DIAGNOSTIC   POINT   OF   VIEW. 


Pmirumn  of  the  erjrhall  needs  to  be  separately  camiderexL  Pro- 
miaence  is  a  syBiptom  in  many  and  very  dissimilar  ophthalmic 
difieases.  It  is  one  which  frequently  says  that  there  is  di8j)lacement 
of  the  ejehail  and  nothing  more.  It  cannot,  therefore,  be  used 
alooe  as  a  means  of  fliagnosing  disease,  if  it  expresses  nothing 
beyond  mechanical  distui'bance.  It  is  merely  an  effect,  tlie  source  of 
which  requires  to  be  sought  for ;  and  although  for  the  most  part  this 
can  be  discovered,  sonietimes  it  is  doubtful,  and  sometimes  it  cannot 
be  at  all  understood*  But  protrusion  is  often  the  first  indication  of 
disease.  It  is  always  a  cause  of  alarm  to  a  patient,  and  it  should  be 
a  source  of  interest  to  the  surgeon.  It  is  the  starting-point  for 
investigation. 
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This  (.♦hapter,  then,  is  devoted  to  the  diagnosis  alone  of  ocular 
protrusion  as  a  menus  of  discovering  encroachment  on  the  eyeball  in 
any  direction,  and  the  nature  of  the  disturhance^  but  does  not 
include  ocular  dislocation  from  direct  meehanieal  injury  of  any 
kind.  It  IS  so  arranged  as  to  allow  of  a  rapid  survey  of  all  the 
known  disturbing  causes,  not,  however,  in  full  detail,  because  most 
of  the  diseases  producing  the  disturbance  are  fully  treated  of  in  the 
several  places,  according  to  the  general  classification  of  this  work. 
It  is  done,  too,  to  prevent  re|)etition  in  nitmy  places,  and  to  save 
fiirther  subdivision  of  many  sulrjeots. 

For  convenience,  the  protrusion  may  be  called  acute  and  chronic. 

In  the  acul(\  the  causes  are  generally  palpable,  and  are  ne^irly 
alwa}*8  intra-orbitah     Tlie  following  classification  may  be  made. 

Ittflnmtnailon  of  the  orbital  tuHneH,  uttojxtthie  and  tvnnmaiu\ 

The  firnt^  or  idhpathir^  is  most  common  in  the  later  stages  of  the 
exanthemata,  and  may  occur  during  rheumatism  and  puerperal 
fever.  In  all  the  cases  I  have  seen  there  has  been  more  of  serous 
infiltration  than  of  vascular  excitement.  It  occurs,  too,  from  the 
participation  of  the  orbital  tissues  in  surrounding  inflammatory 
action,  whether  on  the  surface,  such  as  erysipelas,  carbuncle, 
abscess,  &c.,  or  within  the  brain.  As  an  illustration  of  the  latter, 
the  rarer  condition,  may  b©  mentioned  a  c^ise  recorded  by  Mr, 
Hamilton  in  the  Dnbiin  Journal  of  Medical  ISdence^  A  man  had 
severe  pains  in  the  orbit,  temple,  and  side  of  the  head,  for  four  or 
five  days,  with  fever.  There  were  no  head  s^^nnptoms.  A  few  days 
after,  the  orbital  tissues  and  appendages  became  inflamed,  and  the 
eyeball  was  pushed  downwards  and  outwards.  Vision  was  unin- 
fluenoed.  The  orbit  was  exjilored  twice  and  to  great  depths 
with  a  scalpel,  in  the  hope  of  finding  pus,  but  with  no  effect.  In 
four  days  the  man  died.  His  vision  was  unaffected,  and  his  in* 
tellect  was  clear,  to  within  a  few  hours  of  his  dissolution.  An 
examination  showed  the  disease  to  be  a  circumscribed  abscess  in 
the  anterior  lobe  of  the  brain,  and  the  orbit  to  be  merely  impli- 
cated in  inflammatory  action,  with  considerable  serous  effusion,  as 
an  effect. 

Pus  may  be  depoeittni  in  the  orbital  cavity,  within  or  without 
the  ocular  sheath, 

AVbether  acute,  subacute,  or  chronic  suppuration  be  established, 
the  plivsical  characters  will  be  the  same.  The  rapid  symptoms 
of  protrusion,  the  acoompanjing  external  inflammation,  and  the 
bulging  of  the  orbital  i»urtion  of  ihe  eyelid,  that  part  of  it  comv 
s|ion«Ung  to  the  sent  of  the  inflammation,  reveal  most  umnistakablv 
*ho  nature  of  the  tsusc. 
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In  phlegmoiiie  inflanmiation,  pulsation  lias  been  felt,  as  from  an 
aDeurism. 

Atihemon  of  the  ocukir  funk  is  Bpoken  of  at  page  107.  Immobility 
of  the  eyeball,  along  Tf^-ith  protrusion,  is  not  always  an  eflfect,  as  Dr. 
O'Ferrall  supposed.  Dr*  Mackenzie  met  mitli  prominence  and  a 
fixed  state  of  the  eyebaU,  which  were  due  to  mere  effusion  within  the 
ocular  tunic,  as  was  proved  by  evacuating  the  fluid,  when  the  pro- 
minence disappeared  and  the  movements  returned.  He  remarks  in  con- 
nection with  this,  that  when  the  eyeball  is  protruded,  and  its  motions 
free,  tlie  cause  of  pressure  is  certainly  without  the  ocsular  capsule. 

Periorbitk.  The  protjnision  here  is  slight,  but  tlie  cause  is  not 
bbsoure ;  a  little  investigation  will  disclose  it.  The  pain  occasioned 
by  pressure,  and  the  nightly  exacerbation  of  suffering,  assist  in  the 
diagnosis. 

PumiifHk  of  fbe  orhiin!  mmeim.  The  falling  forwards  of  the 
eyeball  trom  this  cause,  ophthalmoplegia,  m  very  rare,  because  it 
requires  not  only  that  the  muscles  supplied  by  tlio  third  pair  of 
nerves  should  be  paralyzed,  but  that  all  the  recti  should  lose  their 
power,  the  fourth  and  the  sixth  nerves  also  being  affected.  The 
diagnosis  of  the  protrusion,  which  is  not  very  marked,  is  at  once 
obvious.     The  eyeball  may  be  temporarily  replaced  by  pressure. 

The  ne^mnl^  or  triutmaik^  in  some  form  or  other,  is  common.  It  is 
produced  by  luiemorrhagG  in  the  orbit ;  by  inflammation  of  the  orbital 
contents,  but  particularly  the  areolar  tissue ;  by  external  injuries  to 
kt|ie  orbit  of  all  kinds ;  by  inflammatory  action,  the  result  of  opera- 
is  about  the  orbit;  by  operations  on  the  eyeball  which  are 
attended  with  suppuration ;  by  the  impaction  of  foi'sign  bodies  in 
the  orbit ;  by  peuetmtiug  wounds. 

The  diagnosis  is  generally  easy,  as  the  inflammatory  action  is 
marked. 

Orbit tt I  difi'ff.w  an^arimH  may  be  specially  noticed.  The  slowness 
of  the  protrusion  of  the  eyeball  at  first,  followed  by  rapid  increase, 
together  with  the  symptoms  of  vascular  disturbance,  or  on  the  other 
]iand,  very  rapid  protrusion  from  the  first  with  muh  symptoms,  will 
be  sufficiently  diagnostic.  This  is  treated  of  in  the  chapter  on 
''  Bise^es  of  the  Orbit/' 

Emphyi^enm^  from  iractur©  of  the  orbital  wall.  This  produces 
excessive  protrusion,  wliieh  lasts  for  several  days.     The  subject  of 

)  escape  of  air  from  the  lacrymal  apparatus  is  further  considered 
several  places  of  this  work,  the  references  to  which  will  be  found 
^e- index. 

IxL  this  class  one  eye  only  is  affected,  except  when  the  protrusion 
om  erysipelas  of  the  face. 
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In  (he  chi*onk\  the  causes  are  not  always  manifest ;  they  are  moro 
xiumerous,   and  more   dissimilar.      AViiilo   many   are   intra-orbital, 
xnaiiy  are  extra-orLitaL 

luirft'OrhitaJ  (ffmrx.  Tumours,  Under  this  origin  of  protrusion 
are  included  tumours  of  all  kinds,  belonging  to  the  classes  ej^ic  and 
solid,  benign  and  malignant  j  also  enlargement  of  the  laery^nal  gland 
frt^m  several  fonns  of  disease.  Anj  one  of  these  may  thrust  out  the 
eyeball  to  a  marked  degree,  especially  if  its  seat  he  deep  in  the  orbit, 
before  its  existenee  as  a  tumour  can  be  determined.  It  is  only  when  it 
lias  aequired  a  very  largo  size,  exeept  it  bo  in  front,  that  it  can  be  de- 
tected. The  nearer  it  is  to  the  margin  of  the  orbit,  the  sooner  can  it  be 
recognised.  An  erdarged  laerymal  gland  is  not  as  readily  diagnosed, 
as  might  be  supposed,  from  its  proximity  to  the  edge  of  the  orbit. 

DimtM'  of  the  optic  mrvi\  Btilim,  of  Berlin,  observed  in  the  body 
of  a  young  man  who  diet!  of  phthisis,  a  tumour  in  the  ner\'e,  just  a 
Httle  behind  tlie  sclerotica^  of  the  size  and  shape  of  an  olive,  and 
consisting  principally  of  thickened  neurilemma.  It  displaced  the 
eyeball  up^vards  ami  outwards,  and  had  nearly  destroyed  vision. 

The  s}Tii]itoin  that  woulil  point  to  implication  of  the  optic  nerve  is 
disturhance  of  sight.  Changes  in  the  optio  papilla  would  soon  be 
visible  with  the  ophthalmoscope, 

Exirm  of  arhiidi  fttt  sometimes  co-exists  mth  an  excess  of  fat 
in  the  body,  and  protnides  the  eyes.  Both  eyes  are  then  always 
affect  ed.  I  have  seen  some  very  marked  examples.  I  beUeve  that 
it  may  exist  in  the  form  of  incTease  of  fat,  apart  from  general 
oljesity,  as  a  diffuse  fatty  tumour.  The  fat  in  the  orbit  is  subject  to 
variations  in  f|nantlty,  like  that  in  other  parts.  A  man  who  is 
emaciated  ahva}  s  has  simken  eyes. 

llvmarkH,  It  is  the  size  of  the  tumomr  whieh  first  causes  physical 
distiu-bance.  The  intra-orbital  organs  ai'e  compressed.  The  optic 
n«^rve  may  witlistand  the  effects  of  pressure  for  a  long  time,  and  its 
funetion  remain  unalfccted,  Allien  it  escapes  from  this,  stretehing 
may  damage  it.  But  it  will  stand,  with  impimity,  much  eloB 
tion.  Pressure  on  the  lifth  nerv^e  causes  pain.  Pressure  on 
motor  nerves  affect-s  the  actions  of  the  orbital  muscles,  and  influenc« 
in  the  same  way  the  pupillary  movements.  Pressure  of  the  veins 
causes  eongestion  of  the  eyelids,  and  of  the  conjunctiva,  and  cedema 
of  the  orlatal  areolar  tissue. 

The  adaptation  of  the  orbital  contents  is  so  exact,  and  the  sein 
part^   8o   little   compressible,  that   any  addition  in  the  form  of- 
gn.nvth  must  eniLse  ocular  displacement  in  the  one  direction  or 
other.     The  eyeball  being  the  least  enpable  of  resisting  the  pr 
on  acxHJUnt  of  its  mobiHty,  ipdts  its  socket. 
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Protrusion  of  the  eyeball  h  aeldom  ilirectly  forwards,  except  in 
dropsy  of  the  omilnr  tunic-  In  lateral  displacemeQt,  the  deviation  is 
always  towards  the  side  opposite  to  the  tuinour.  Sometimes  as  the 
result  of  pi'essui'e  there  is  distortion  of  the  orbital  walls,  or  removal  of 
a  part  of  them,  by  c^Aries,  or  b)"  progressive  abfiorption,  in  which  case 
new  symptoms  will  arise.  If  the  gro^i:h  should  enter  any  of  the 
cavities  aroimd,  the  same  effects  may  ensue  as  if  it  originated  there. 

If  the  eyeball  c*ontinue  to  protrude,  there  anives  a  time  when  the 
eyelids  can  no  longer  atford  the  proper  protection  to  it,  and  then 
follow  the  Bjanptoms  of  epiphora,  intolerance  to  light,  ulceration 
of  the  cornea,  inflammation,  or  perhaps  collapse,  firom  loss  of  some 
of  the  contents. 

Extm-orhUai  eames.  Protrusion  m&ing  from  pressure  external  to 
the  orbit  ia  apt  to  be  overlooked ,  unless  the  Boiu'ces  from  whence  the 
pressuj'e  may  arise  be  known.  The  position  of  the  orbit  exposes  it  to 
encroachment  on  aU  sides.  Diseases  of  each  of  the  cavities  and 
sinuses  around  may  reduce  its  capacity,  and  displace  the  eyeball. 

I  shall  speak  of  the  surrounding  regions  separately. 

The  most  common  of  the  diseases  which  produce  the  disturbance 
is  cancer.  Next  in  the  order  of  frequency  are  cystic  tumours,  solid 
tumours,  including  exostosis,  abscess, 

Morbki  e/tffifffCH  mthin  ike  erftuiifm.  The  most  common  example 
from  a  cerebral  origin  is  to  be  found  in  chronic  hydrocephalus: 
the  roof  of  the  orbit  is  pressed  down  by  the  eiJarged  brain,  and 
the  depth  of  the  cavity  much  leBseued.  The  cause  is  at  once 
palpable. 

Cerebml  htmotfvs  may  protrude  the  eyeball. 
'     luhrerdHml  mimrkm  qf  the  ear  of  id  aiierf/  is  a  well -recognised  cause. 

Arif/  cetrhml  dmeme  ihtit  impliffifpH  the  mreniom  sinits,  so  as  to 
interfere  ^vith  the  ttow  of  the  venous  blood  from  the  orbit,  will  cause 
protrusion. 

Other  changes  in  the  cranium  may  displace  the  eyeball,  as  the 
following  examples  show. 

A  thief,  jimiping  out  of  a  window  to  escape  defection,  fractured 
his  skuH  just  above,  the  left  orliit;  probably  damaging  the  frontal 
sinus,  A  portion  of  the  frontal  bone  whi€?h  was  loos^e,  was  removed  ; 
suppuration  ensued,  and  there  was  a  disoharge  of  pus  for  a  year. 
The  oyp  prntrudpd  to  Rhnnt  three-quart  el's  of  fin  inch  beyond  its 
-illow,  and  was  in  that  state  when  I  saw  the  man,  six  years  after  the 
xddent.     Vision  was  unaflFected. 

A  young  nobleman  was  thrown  from  his  pony.     Concussion  of  the 

in.  was  produced,  and  was  followed  by  long-continued  cerebral 
aptoms,  which  nearly  destroyed  life.     He  recovered  completely, 
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exf^A  that  the  right  eyeball  protruded  slightly^  and  has  rem&med  so 
for  thirty  years.     Vision  m  unatiected. 

Where  the  physical  cerebral  cause  is  not  objective,  headache,  hm 
of  memory,  fit*,  partial  paralj-sis,  or  other  indication  of  ledon  in  tlie 
great  nervotm  maiBS,  with  the  previous  history  of  the  caae,  wiU 
genemlly  detemiine  its  existence.  Some  subjective  symptom  is 
nkPely  absent  where  there  is  sufficient  mechanical  change  in  the 
brain  or  its  menibrunes  to  displaee  the  eyeball.  Very  large  tumours 
may  exist  in  the  head  without  affecting  the  eye. 

Fnminl  fttnim.  Distension  of  this  sinus  from  any  cause,  does  not 
neceasarily  <lij<place  the  eyeball.  For  such  an  effect  the  floor,  or 
upper  orbital  wall,  must  be  more  or  less  pushed  downwards. 

Mftxiikrif  Htiins.  This  is  the  seat  of  the  most  frequent  external 
cause  of  displacement,  for  it  is  often  diseased.  A  tumour  of  any 
magnitude  here  can  scarcely  faU  to  throw  np  the  urbitid  floor 
sufficiently  to  afl'ect  the  eyeball,  and  such  eoidd  rarely  be  mistaken. 
iJistension  in  some  other  direction,  and  some  collateral  sNTnptom, 
would  (joexist  and  determine  the  form  of  the  disturbance-  It 
matters  not  what  may  be  the  kind  of  the  timioiu-,  whether  aneurism 
by  anastomosis,  pol>^us,  or  other  soft  groT^ihs  of  a  mild  nature^ 
cancer,  fibrous  tumour,  simple  exostosis,  or  malignant  affection  of 
the  iKjnes.  All  of  these  have  been  met  with.  Deposits  of  pus,  or  of 
aerum  or  mucus,  might  have  the  same  efl'ect.  if  the  coUef^tions  wera 
lai^.  Suppuration,  however,  may  greatly  enlarge  the  sinus, 
which  in  the  natural  state  is  very  small,  witliout  tlirowing  up  the 
orbital  bol^^da^^^  I  have  met  with  some  examples  of  this,  and  the 
most  remarkable  was  in  a  patient  in  private,  submitted  to  me  for  an 
opinion  by  Mr.  William  Coidson.  The  orbital,  palatine,  and  nasal  ■ 
sides  did  not  bulge,  the  exjiansion  being  externally,  anteriorly,  and 
posteriorly.  An  aperture  was  made  through  the  distended  bone  in 
front,  and  when  the  pus  escaped,  so  great  was  the  cavity,  that  my 
forefinger  could  but  juet  reach  the  buck  wall. 

rerhaps  the  most  fertile  of  all  sourees  of  disease  in  this  position^ 
by  which  the  eyeball  is  affected,  arises  from  disease  of  the  tooth 
follicle  during  dentition,  and  of  the  tooth  cavity  in  after-life. 

Disease  of  the  sitms  may  proceed  m  fai*  as  to  destroy  the  floor  of 
the  orbit,  Ijefoi^  influencing  the  position  of  the  eyeball. 

Diseases  of  the  walls  of  the  sinus  may  affect  the  eyeball,  just  as 
those  of  the  antrum  itself. 

NuMil  foHHti,  Nasal  tumours,  and  I  allu4le  especially  to  polypi^ 
and  Kiippuration  in  the  ethmoid  wdls,  could  not  advance  and  injure 
the  orbit  withuut  detection.  A  careftd  examination  of  the  nose 
nrould  tUways  n^niler  th*'  cause  uppiu-ent.     Obstniction  of  the  nasal 
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duct  too,  would  Burelj  precede  sueh  mtmsion.  In  treating  of  obetruc- 
tiou  of  this  eondiiitj  I  shall  give  an  example  of  both  nostrils  being 
blocked  up  hy  ^oljjA^  oad  each  duct  temporarily  destroyed. 

A  polypus  coiumeuced  to  grow  in  the  middle  meatus  of  the  nose. 
It  penetrated  the  os  planum,  entered  the  orbit,  and  ultimately 
passe<l  to  the  outer  orbital  edge  and  protruded  the  eyeball  eonsi- 
derahly,  causing  destruction  of  it.  Sonxewhat  analogous  cases  are 
publi^shed. 

Several  instances  of  supposed  polypi  have  proved  to  be  but  parts 
of  tumours,  having  their  origin  elsewhei-e* 

SpiwfwiM  mum,  Not^^thstandiQg  that  I  cannot  advance  any 
instance  of  protrusion  of  the  eyeball  from  distention  of  this  sinus  by 
fluid,  the  posfiibility  of  the  occurrence  should  be  remembered;  for 
the  anatomical  arrangement  of  the  parts  would  seem  readily  to 
admit  of  it. 

A  fibroufl  tumour,  originating  here  and  in  the  roof  of  the  nostril, 
besides  spreading  in  other  directions,  passed  under  the  temporal 
muscle,  and  entered  the  orbit  thjongh  the  spheno-maxillary  fissure, 
and  protruded  the  eyeball.  The  upper  maxillary  bone  was  removed 
under  the  false  impression  ol'  the  disease  originating  there.  The 
ease  is  published  in  the  "  Medico-Chimrgical  Transactions." 

Virchow  records  an  instance  of  enlargement  of  half  of  the  sphenoid 
bone  protruding  the  eyeball. 

Tempom!  ami  Zifgomnfk  Jbmt^,  An  exostosis  has  been  known  to 
grow  from  the  temporal  bone,  to  disarticulate  the  malar  and  the 
superior  maxillary  bones  from  the  frontal,  and  to  project  into  the 
orbit,  dividing  it  into  two  compartmentB, 

An  encysted  tumour  that  had  its  origin  in  the  temporal  and 
zygomatic  fossm,  pressed  on  the  outer  wall  of  the  orbit,  and  dis- 
placed the  eyeball.  It  was  supposed  that  the  maxillary  sinus  was 
diseased.     Exploration  of  the  sinus  proved  the  mistake. 

PhffrfjHx.  Even  from  this  region  the  orbit  has  been  afiected,  by 
pressure  from  tlie  growth  of  polypi,  and  from  a  fibrous  tumour. 

Tumours  arising  in  the  frontal  and  maxillarj^  sinuses,  and  in  the 
nasal  foss&>,  can  generally  be  early  recognisetl  by  physical  changes  in 
the  natural  outlines  of  the  e^tternal  parts,  as  well  as  by  associated 
alterations  in  the  physiological  conditions  of  breatlung  and  speak- 
ing,    Yitiation   of  the   nasal   discharge   will  most  probably  occur. 

oh  assistance  in  diagnosis  cannot  be  got  when  the  other  parts 

mnd  the  orbits  are  involved. 

Exoatmea  have  been  met  with  in  all  the  regions  around  the  eye, 

id  by  which  the  orbit  has  been  affected. 

I%rmH  tufnaur  on  tJie  fifth  neire.    A  man  had  protrusion  of  the 
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ejehall^  produced,  it  was  gupposed,  bj  a  nasal  polypus.  An 
in«*iFodtLal  aiteinpt  to  remove  the  polypus  eatised  inflanimatioQ  of 
the  brain,  and  death.  A  fibrous  tumour  flprang  from  the  neuri-  ^ 
lemma  of  the  swx^ond  <livisioo  of  the  fifth  nerve,  ju^t  after  it  had  left  ^ 
the  BkiilL  It  had  five  lobeg,  one  of  which  passed  into  the  orbit 
through  the  spheuo-maxillary  fissure.  The  supposed  polypus  was  a 
part  of  the  tumour.     (*'  Archives  Gen.  de  Med.'*) 

Ponitmt  nfth*'  ft/ifmll  a  meam  of  (kiermining  the  nature  and  the  nitnnthn 
of  ihv  camv  of  proiniHiOn,  Theoretically  gjjeaking,  and  in  the  absence 
of  any  jveculiarity,  the  tumour  should  be  on  the  opposite  side  to  that 
in  which  the  eyeball  is  protnicled.  Thus  a  tumour  at  the  lower  wall 
of  the  orbit  would  b^e  expected  to  throw  the  eyeball  upwards,  and 
an  enlarged  lacjrymal  gland  to  direct  it  doi^Tiwanls  and  inwards. 

In  estimating  the  value  of  physical  signs,  the  dissimilar  axes  of 
the  eyeball,  and  of  the  orbit,  demand  attention.  In  the  large  ma- 
jority of  caseA  the  protnision  has  a  lateral  inelination  outwards. 

The  manner  in  whi^-h  the  eyeball  is  ti<:^l  by  the  oblifpie  muscles, 
and  the  anatoiuieal  relations  of  the  optic  nerve,  will  iniluence  the 
diretftion  of  its  protrusion  when  the  pressure  is  posterior. 

Displacement  inwards  is  more  readily  elFected  tlian  in  other 
directiuns. 

^Vhen  from  the  oommencemeut  the  displacement  is  lateral  to  the 
axis  of  the  eyeball,  it  is  reasonable  to  presume  that  the  protruding 
force  is  also  latemb 

liireet.  protrusion  v^ill,  in  geneml,  prove  the  most  embarrassing ; 
for  with  briny  and  other  gro%\^:li8  at  the  siile  of  the  orbit,  witliin 
eeitain  liniitB  of  ttize^  and  situuted  posteriorly,  the  eyeball  may  bo 
puflh(*d  forwanls  without  any  lateral  diBplaeement.  Tliis,  I  presume, 
must  bo  attributed  lo  tlie  irnM-hauioal  properties  of  tlie  fat  in  the 
orbit,  Yet  if  the  only  symjitom  Iw  dii^ect  pn4ruaion,  until  furtlier 
evidence  is  obtained,  the  eaiise  must  be  considered  to  be  seated  at 
the  back  of  the  orbit.  I  will  not  say  the  apex,  for  that  is  a  very  rare 
|Mjgition  for  any  tunic rit  to  occtipy. 

The  H/atfi  of  the  mmcnlav  morcmaits  of  the  njdmli  may  help  to 
olucidat^>  the  subject. 

As  a  rule,  in  proj)ortion  as  the  eyeball  protrudes,  is  its  mobility 
ro<lut*eib 

AVlieri  there  is  ri'stricti'd  movtmient  in  a  givt^n  direction,  it  is 
natiu'al  to  iufer  from  mccliantcal  priiK  iples,  that  there  is  an  obstaol© 
at  such  a  spot ;  Init  as  in  the  animal  economy  motion  is  developed 
through  nerve  force,  the  probability  of  the  loss  of  it  through 
paralysis  in  any  ease  before  us,  lessens  the  value  of  such  indication. 
Yet  something  may  be  gathered  from  the  ocular  movements.     They 
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may  be  almost  perfoot  or  quito  lost.  Freedom  of  act  ion  shows  that 
there  is  no  adliesion  of  the  eyeball  to  the  oguIjh*  tunic,  that  its 
niiiBole^  are  lieiilthj,  and  that  there  is  no  pi^ssuro  on  any  of  the 
nerves,  and  therefore  no  denee  tumour  at  the  apex  of  the  orbit,  and 
probjiLly  no  solid  tumour  present. 

TJii'  ftittoinii  of  profrmioH  h  not  mmnahlt/  reprmenfed  by  the  size  of 
the  pvatnuihifj  bofh/.  There  is  no  definite  relation  between  them. 
Thia  ifl  a  difficult  question,  and  has  connected  vdih  it  something 
beyond  tho  mere  meehaidcal  pushing  of  a  tujnoui%  See  how  the 
eyeball  protrudes  in  exophthalmic  go!ti"e,  even  when  there  is  no 
change  in  the  orbital  tissues.  In  a  case  of  mednliarj  cancer  of  the 
orbit,  the  eyeball  protmded  but  httle,  although  it  was  not  involved 
in  the  disease*  Yet  I  was  amazed  at  the  mass  of  cancer  that  I  took 
away.     It  seemed  enough  to  fill  the  orbit  by  it  sell". 

l^e  growth  of  a  imnour  does  uoi  mcengorihj  increme  the  protrusion, 
j       It  sur<^ly  ^vill  if  tlie  tuiDOur  be  seated  behind  the  eyeball ;   but  if 
I       it  be  in  frout  of  it,  an  inei'ease  may  only  press  forwards  the  ocular 
I       appoudages,  push  aside  the  eyeball,  and  impair  its  movements. 
I  It  is  probable  that   after  the   protrusion   has   reached  a  certain 

degree,  variable  aeeordiiig  to  the  form  of  the  eye  of  the  individual, 
the  action  of  the  orbicularis  may  tend  to  produee  further  dis- 
placement. 

The  ejfect  of  premure  on  /he  eijebail,  in  reducing  the  protrusion, 
I  indictites  its  cause  somewhat  negatively.  If  the  eyeball  retimi  to  the 
protnided  state  in  a  marked  maunerj  after  having  been  pushed  back, 
there  can  be  no  tumour.  Disease  of  the  local  vaseular  system  may 
be  strongly  suspected,  if  in  a  case  of  thia  nature  tho  protrusion  be 
affected  by  possition  of  tlie  head,  such  as  'fetooping,  or  lying,  and 
I  above  all,  if  the  protrusion  lessen  when  the  eireulation  of  the  carotid 
artery  of  the  same  side  is  stopped  by  pressure. 

Certfihi  (tlUmilom  hi  the  avvmnmodufmn  of  the  protruded  eye  have 

been  said  to  possess  valuable  indie^itioiis.     The  theory  is  that  the 

^flight  mil  be  made  long  or  short,  ^corfing  as  the  eye  is  affected  in 

its  antero-posterior  or  lateral  diameter,  and  as  the  one  or  the  other  of 

[these  prevails,  it  is  to  be  assumed  that  the  tumotir  presses  at  the  side 

[of  the  eyeball,  or  behind  it.      This  is  fallacious.    An  effect  on  sight 

'  is  never  of  this  nature.     It  is  that  of  impairment,  loss  of  acuteness. 

With  the  fjrmieHt  protntm'on  the  pupit  taffy  tte  imtifral;  but  in  any 

ie  it  may  be  dilated  and  moveable^  dilated  and  fxed,  or  of  its  natural 

and  motionless.     I  am  not  aware  that  any  practical  indication  can 

firathered  from  any  acquired  forms. 

e  state  of  vision  is  seldom  inteifered  with  in  direct  protrusion,  even 

one  eye  only  is  affected,  but  with  the  least  loss  of  parallelism. 
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in  any  direction,  it  may  be  double.  To  determine  the  pogition  of 
the  second  image,  is  often  to  di&oover  the  site  of  the  pressure.  Rules 
for  doing  this  are  given  in  the  chapter  on  "  Paralytic  AfTectionfi 
of  the  Eye." 

Impairment  of  sight,  with  flashes,  stars,  and  coniscations,  is  very 
common  in  protruded  eyes,  as  the  effect  of  pressure  on  the  eyeball 
and  on  the  optic  nen-e.  Ophthabnoscopio  evidence  of  such,  has  its 
value  in  diagnosis. 

It  is  evident  that  attention,  care,  and  perception  are  required 
in  forming  an  accurate  diagnosis  respecting  the  disturbance  of  the 
1>eaatiful  balance  of  the  eye  in  the  orbit,     Tliere  is  enough  to  test 
the  knowledge  of  a  well-educated  surgeon.     Notlnng  in  the  way  of 
concurring  circumstanoes  should  be   omitted  in  the  inveetigatioii* 
The  history  may  be  important.     It  is  of  consequence  whether  the 
protrusion  have  been  quick  or  slow.   The  condition  of  the  circulation,   ^ 
the  healthiness  of  the  orbital  tissues,  the  presence  or  alisence  of  any  fl 
of  the  eWdenc^cB  of  inflammation,  are  all  to  be  taken  into  account. 
The  protrusion  may  be  the  result  of  inflammatory  change,  an  etfect 
of  some  diseased  action  without  the  orbit,  and  so  far  secondary  or 
indiret^.     The  examination   should   Iw   extended  beyond  the   mere   M 
orbital  region.  fl 

Several  cases  are  recorded  of  obscure  protrusion  of  the  eyeball,  in 
which  the  nature  of  the  affection  was  referred  to  a  definite  eaufie, 
merely  because  the  protrusion  was  lost  when  certain  drugs  wew 
used  or  certain  applications  employed.  Diagnosis  made  in  su(ih  a  ■ 
maimer  is  literally  worth  nothing.  Except  there  be  some  demon- 
strable e\idence  of  the  nature  of  a  tlisease,  the  residt  of  no  c^-se 
should  be  used  to  illustrate  a  pathologiciil  fact,  ■ 

There  are  ftfatos  of  profrtwon  that  nninot  he  tliagtmHvtL  In  spite  of 
all  examination,  and  of  idl  assistance  rendered  by  optical  appUances, 
including  the  ophthalmoscope,  and  optical  tests,  and  the  help  that  ■ 
the  ear  g^i»  irom  the  stethoscope,  our  diagnosis  may  fail.  Many 
skilful  surgeons  saw  a  patient  whgi^  historj^  I  shall  give,  and  could 
make  out  nothing  <if  her  affection. 

A  healthy  girl,  twelve  years  old,  applied  at  the  0*  L,  0.  Hospital, 
with  her  eyeball  almost  out  of  its  orbit.  In  the  sketch,  Fig.  57,  the 
eyelids  are  a  little  retracted,  to  give  a  more  adequate  idea  of  the 
distance  between  the  cornea  and  the  orbit. 

The  movemf*nts  were  in  concert  mth  those  of  its  fellow,  whidi 
was  natunil,  and  rather  retracted  than  prominent.  Great  pains  were 
taken  to  test  the  power  of  \Tsion,  which  pn>ved  to  l)e  perfect.  The 
moBt  careful  exjuni nation  failed  in  detecting  any  other  8>'mptoni 
tlmti  thci  prominen<'i\  which    had   cf>inmcn(\^d  a  year  before,  and 
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gradually  progrossed.  Mercury  waa  tried,  but  in  vain,  and  no 
Bueceas  attended  the  use  of  iron  and  other  tt*mc^.  Slight  pressure 
was  adopted,  and  at  first  seemed  beneficial,  hut  ultimately  proved 
inefficient ;  for  in  a  day  or  two  after  remitting  it,  the  protrusion 
became  as  marked  as  before. 

If  there  be  a  state  justifjdng  the  suspicion  of  considerable  increase 
of  the  orbital  fat,  im  attended  with  changes  in  the  vascular,  nervous, 
or  motor  apparati^  of  the  eye,  surely  it  in  illustrated  here.  Any 
dense  substance  at  the  apex  of  the  orbit,  large  enough  to  protrude 
the  eyeball  in  sueh  a  manner,  would,  I  presume^  derange  some  of 
those  structures  that  are  so  close  to  each  other  in  that  situation, 
and  produce  corresponding  effecta.  I  regarded  the  disease  as  a  diffuse 
fatty  tumour. 


Another  remarkable,  and  perhaps  unique,  case  of  protrusion,  is 
related  by  Dr.  Mackenzie.  A  man  discovered  that  when  he  stooped 
forwards,  if  only  for  a  few  minutes,  he  had  a  sensation  as  if  some- 
thing were  pressing  above  his  right  eye,  which  immediately  began  to 
protrude,  and  when  the  head  was  raised  the  protrusion  was  very 
striking,  and  he  then  saw  indistinctly.    The  eye  soon  began  to 
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retire,  and  in  a  few  minutes  righted  itself.  There  was  not  luiy 
loss  of  muscular  power  when  it  had  regained  the  natural  position, 
even  when  it  was  displaced  it  could  he  moved.  The  iris  a(?ted 
naturally.  He  complained  of  cousiderahle  pain  in  the  orbit,  which 
was  removed  by  bleeding  and  purging.  The  peculiarity  had  existed 
for  flvo  years,  and  commenced  after  carrying  a  heavy  load  on  the 
b^'k.  M.  Demarquay  cites  this  case  as  one  of  dropsy  of  the  ocular 
tunic. 

Dktinction  hvfwvtH  protruHioH  of  the  fi/thali  and  cnkirgenieni  of  ilw 
m7H4\  A  protruded  eyeball  is  frequently  mistaken  for  an  enlarged 
one,  an  error  very  excusable  in  the  inexperienced. 

Congenital  enlargement  has  been  met  with,  although  verj.^  rarely. 
I  have  seen  only  two  instaneefi,  in  wkieh,  while  the  proportions 
of  ail  the  structures  remained  the  same,  the  absolute  enlargement  of 
the  organ  was  apparent. 

Enlargement  from  disease  always  carries  the  evidence  of  diseased 
action  in  some  of  the  ocular  tissues,  if*  not  in  all.  Physical  changes 
are  perceptible  in  the  form  of  the  cornea,  or  in  the  increased  size 
of  the  oliarahers  of  the  eye  from  greater  aqueous  secretion,  or  in  the 
altered  plane  of  the  iris,  or  in  the  bulging  and  bluish  tint  of  the 
sclerotica. 

It  may  be  received  as  o\idence  of  enlargement,  if,  in  addition  to 
any  of  the  above  symptoms,  the  c^yeKds  camjiot  be  readily  closed 
with  the  fingers. 

All  inti'a-ooular  tumours  that  enlarge  the  eyeball,  will  give  the 
ap]iearance  of  prominence  as  well. 

With  slight  protrusion,  the  eyelids  can  be  readily  closed  mth  the 
fingers,  and  gentle  pressure  on  the  eyeball  suffices  to  return  it  tem- 
porarily to  the  orbit. 

Dr.  J,  O^Beime,  of  DubHn,  has  vnitten  on  the  diagnosis  of  these 
two  states  in  vol.  xviii,  of  the  Duhiin  Jmnnal^  and  the  conclusion 
he  arrives  at  is  that,  in  protrusion,  without  distinction  of  causes, 
the  upper  eyelid  covers  tho  eyeball,  and  hangs  doi^Ti  lower  than 
usual,  and  is  more  or  less  paral}.iic  and  puifed,  \rith  its  surface 
generally  of  a  dusky  red  colour,  and  traversed  by  large  veins. 
In  enlargement,  the  eyeball  is  considerably  uncovered,  and  pre- 
sents a  staring  appearance,  wliile  the  upper  eyelid  is  pushed 
forward  and  retained  in  that  position,  but  is  in  other  respects  un- 
changed. 

Shortening  of  the  eyelids,  and  especially  of  the  upper,  from 
any  aiuse,  the  eontractiou  after  an  abscess  is  tho  most  common, 
sometimes  makes  the  eyeball  appear  to  protrude  at  tH<^  inner 
canthus. 
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retirf%  and  m  a  fefW  miiiateB  righted  itaelf.  There  was  not  any 
IrjgR  of  nitm<;ular  powor  whon  it  Jiad  regained  tho  natural  position, 
cjvon    whtm   it   wa«   di*<pla<?ed   it  oould  be  moved.      The  iris  acted 

iifitumlly.  H«t  iHiiriiilruiHrd  of  oonsiderahle  pain  in  the  orhit,  which 
wan  mnovcul  hy  hlfi^rliiif^  and  purging.  The  j)eculiarity  had  existed 
for  fivcj  y<!arH,  and  iroiunif^nmid  after  carrj^ing  a  hea^y  load  on  the 
htwk.  M,  Domarcjuay  cites  thia  case  aa  one  of  dropsy  of  the  ocular 
tunic. 

JMimtmn  hfihtmm  prottmion  qf  the  ryelmil  ami  efilargement  (yf  the 
a^rne,  A  protnided  eyeball  Is  frequently  mistaken  for  an  enlarged 
one,  an  orror  very  i>xoiLHnb]t*  in  the  inexperienced. 

(?oii|^nnital  enlargeniojii  hits  been  met  with^  although  very  rarely, 
I  hftv«»  Heen  only  twn  iiifitanoes,  in  which,  wliile  the  proportions 
itt  all  ilw  MniviuvvH  reumhied  tho  same,  tho  absolute  enlargement  of 
lilt*  orgau  wuH  uppumiit, 

EiiIargejiH»nt  from  diHeast*  alwayn  c^airif'S  the  e%ddenee  of  diseaded 
ai4itni  iTi  t^mw  nf  lln^  m^uliir  ii»sur8,  if  nut  in  all.  Physical  changes 
aR*  jH^rtM'jitible  in  the  form  of  tho  c^oniea,  or  in  the  inoreased  8i«e 
(if  tlu*  iiliarutHvrH  uf  th(^  eye  frntri  greater  aqueous  seeretion,  or  in  the 
ahi^rtnl  plane  of  the  iris,  or  in  tho  bulging  and  bluish  tint  of  tho 

It  may  1r»  nHM.*iviHl  tm  evident*!*  uf  enlargement,  if,  in  addition  to 
any  of  tht*  alHJve  uymptoms,  tho  eyolids  eanijot  be  readily  closed 
with  the  fingers. 

All  intm-otnilar  timiours  that  enlarge  the  eyeball,  will  give  the 
ftppeumnfe  cjf  pronuneniv  as  well. 

With  tiltght  iirt>tru8it»n,  tho  eyelids  t^an  be  reftdily  cloeed  with  the 
Bngen»,  luul  gentle  pressure  on  the  eyeball  miffioes  to  return  it  tem- 
iMmurily  to  tJie  cabit. 

l>r*  J.  O'Beime,  of  Dublin,  lias  i^Titten  on  the  diagnosis  of  these 
two  8tttU*s  in  voL  x\iii.  of  tho  JJnhiiH  Jottntn/^  and  the  eondusioii 
he  arrives  at  is  Umt,  in  [»rt*tnision,  without  distinction  of  causes, 
the  upi>er  eyelid  ci.^vers  the  eyeball,  and  hangs  down  lower  than 
tisiud,  anil  is  niort>  or  less  juinilytie  and  pulled,  ^i-ith  its  surface 
grasfttlly  of  a  du^y  nnl  Lx>lour^  and  traversed  by  large  veins. 
In  oulaigemsnt,  the  eyeliall  is  considerably  uncovered,  and  pre- 
mnis  m  nturiii^  aptn^^imnav  while  tlie  upper  eyelid  is  pushed 
foirwanl  itnd  r^idni*d  iu  that  position,  but  is  in  other  respects  an- 
dMotgtcL 

ShinteiiiD(  of  ihm  ejroUdSi  and  mpewdly  oi  the  upper,  bom 
ftny  mam^  lbs  vmtimotkan  after  an  absoess  is  the  most  eoiaiiioii, 
ouikes    Ihe    eyeball   appiNir  to   pn^trude    ai  the  inner 
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Tffmoifrg  pamug  from  the  emtm/  cavity  to  the  orbit.  The  progress 
of  a  tumour  froDi  the  interior  of  the  skull  to  the  orbit  is  not  re- 
markable. It  i»,  m  regards  the  pathological  process,  whether  the 
tumour  is  malignaiit  or  not,  juat  the  same  as  when  it  passes  from 
the  orbit  to  the  skidl.  But  for  the  brain  and  its  membranes  to 
enter  the  orbit  and  form  a  hernia  cerebri,  is  a  very  remarkable 
'  ocoiirrenee.     Such  coses  have  been  collected  by  Demarquay. 

A  child,  five  years  old,  was  shown  at  the  siance  of  the  Society  de 
Chirujgiep  in  1858,  by  M,  Guersaut,  with  a  tumour  at  the  inner 
canthufl,  of  the  ei^e  of  a  cobnut,  in  which  it  was  easy  to  recognise 
pulsations  synchronous  with  those  of  the  arteries.  It  was  the 
opinion  of  the  exhibitor,  and  of  those  present,  that  it  was  formed 
by  the  membranes  of  the  brain  protruding  through  the  fronto- 
ethmoidal  suture.  Some  of  the  members  thought,  besides,  that  brain 
substance  also  was  present. 

In  a  case  related  by  M.  Lyon,  there  was  an  encephalocele  at  the 
inner  angle  of  each  eye,  presenting  the  appearance  as  if  each 
laorymal  sac  was  extremely  dilated. 

Richoux  has  seen  a  hernia  cerebri  at  the  outer  angle  of  the 
right  eye. 

M.  Breslau,  of  Munich,  has  seen  a  hernia  at  the  inner  angle  of 
the  left  eye. 

That  such  isi  tumour  sometimes  passes  through  the  sphenoidal 
fissure,  is  demonstrated  by  a  preparation  in  the  Museum  of  Bonn. 

In  the  absence  of  any  pathological  particulars  of  these  cases,  I 
conclude  that  all  of  them  originated  in  congenital  malforma- 
tions. 

Hydatid  invasion  of  the  orbit  from  the  skully  deserves  to  be  men- 
tioned. Jean-Louis  Petit  gives  a  case.  A  tumour  at  the  inner 
orbital  angle  protruded  the  eyeball  nearly  an  inch.  The  subjective 
symptoms  were  headache  and  giddiness.  The  tumour  was  opened 
by  caustic,  and  a  reddish  fiidd  escaped.  The  eye  returned  to  its 
position.  When  the  eschar  separated,  a  cyst  bulged,  and  was 
opened  with  a  lancet.  The  same  kind  of  discharge  as  before 
came  out.  Two  days  after,  a  third  cyst  was  observed,  and  was 
pimctured.  The  eye  became  everted,  and  again  projected.  Head 
sjonptoms  and  fever  set  in.  The  patient  became  comatose  and 
died.  An  examination  was  made.  Three  hydatids  were  found, 
each  as  large  as  a  walnut.  One  was  in  the  orbit ;  a  second  was  half 
in  the  orbit  and  half  in  the  skull ;  a  third  was  lying  between  the 
dura  mater  and  the  brain. 

Another  case  may  be  quoted.     It  is  from  an  old  German  journal. 

o  2 
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There  wfu»  a  hydatid  in  the  skull  between  the  dura  mater  sui  zi^ 
bone.  It  extended  through  the  substance  of  the  brain  and  •Eni^fsr^ii 
thtf5  orbit  by  the  sphenoidal  fissure.     It  was  about  the  widik   of  a 

It  dmts  not  appear  that  vascular  tumours,  those  strictlv  scMnii^jfia 
erectile  tumours,  or  aneurisms  of  any  form,  have  penetrated  the  cRci 
from  any  neighbouring  cavity. 


CHAPTER  X. 

ERECTILE  OR  VASCULAR  TUMOURS  IN  ASSOCIATION    WITH 

M'H  K  EYE. 

CAPILLABY     VASCULAR      TUMOUR,      OR      N^VUS     MATERNUS  —  VENOUS 

VASCULAR,     OR     CAVERNOUS     TUMOUR LYMPHATIC     CAVERNOUS 

VASCULAR  TUMOUR — ^ARTERIAL   ERECTILE  TUMOUR,   OR  ANEURISM 
BY  ANASTOMOSIS. 

NJBVUS    MATERNUS. 

All  these  tumours  possess  the  property  of  becoming  more  or  less 
erectile.  They  are  essentially  made  up,  either  of  extra-developed 
natural  blood-vessels  of  the  spot  where  they  occur,  or  of  new  vessels, 
tied  together  by  a  little  intermediate  areolar  tissue. 

Surgically  considered^  neevi  may  be  artificially  divided  into  two  classes, 
the  cutaneous,  and  the  subcutaneous. 

•  The  cutaneous  is  a  tumour,  either  not  rising  above  the  skin,  or 
standing  out  in  relief.  It  has  a  conglomerate  form,  or  is  irregular  in 
outline,  and  may  be  even  stellate  or  spider-like,  that  is,  with  a  small 
centre,  and  vessels  branching  off  in  many  directions,  and  decreasing 
in  size  till  they  are  lost.  It  may  vary  temporarily  in  size,  accord- 
ingly as  it  is  distended  with  blood  or  not ;  in  a  passive  state  being 
somewhat  flaccid;  in  an  active,  being  plump  and  shining.  In  other 
words,  it  occasionally  gets  erectile.  These  internal  changes  are  best 
seen  in  a  child  when  it  cries,  and  for  a  short  time  afterwards.  It  varies 
in  colour,  and  is  spoken  of  as  being  arterial  or  venous.  The  predomi- 
nance of  the  one  or  of  the  other  set  of  vessels  would  have  much  to  do 
with  the  colour.  The  position  in  the  skin,  too,  will  generally  have  its 
influence ;  the  more  superficial  it  is,  the  brighter.    The  state  of  the 
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iiici*easo ;  and  this,  knoii^^npf  that  tho  enlaTg<?meiit.  may  bo  onty 
tt^mpnrary,  AL'ti\'ity  and  mcrease  may  set  in  many  years  alter  a 
na^vus  has  heon  stationary.  If  at  any  time  Burgiml  proceedings  be 
delay i»d  in  u  ease  Jbr  the  8ake  of  wat eking,  the  shglitewt  pereeptible 
luignientatiou  should  he  the  signal  for  acting.  But  when  time  is 
thus  allowtni,  there  may  he  deep  spreading,  i^ithout  external  evi- 
dence of  the  extensinn  of  tlie  ^Esease,  Nani  ahoiit  the  eye,  and  its 
immeiiiate  vicinity,  in  eonsoquence  of  the  meehaniciU  derangement 
they  may  cause  to  the  eye,  independently  of  ordinary  evils,  require 
a  strii'tneBB  of  attention  scarcely  demanded  in  any  other  part  of 
the  body. 

This  argument  may  be  advanced  about  an  early  operation.  In 
an  infant  a  nffivns  is  at  its  least  size,  and  is  then  easier  to  get  rid  of, 
Tliere  is  lees  to  do,  the  operation  is  less  severe,  and  the  residt  is 
the  more  perfect.  All  this  is  importunt  to  be  recognised,  as  na>vii8 
tissue  is  the  most  dilBcult  of  all  tissues  to  destroy,  and  the  period 
of  its  most  active  growih  is  childhood. 

A  very  i-emarkable  congenital  nievus  in  a  man,  forty  years  old,  is 
reiirosented  in  the  annexed  figure.  It  was  at  first  a  mere  dot  upon 
the  brow,  and  the  increase  had  been  very  slow.  It  was  raised  about 
tlireo-quarters  of  an  inch  throughout  its  entire  extent,  was  dark  blue, 
apparently  tilled  with  venous  blood,  dense,  and  cold.  It  did  not 
admit  of  much  reduction  in  bulk,  or  in  colour^  from  pressure.  It 
WHS  subject  to  periodic  pains. 

The  methods  of  cure  by  art  consist   in   the  destruction   of  the 
_j  tissue  by  adhesion  and  consolirlation,  by  burning,  by  extirjja- 
Vy  escharoties,  by  Injection,  by  strangulation  and  sloughing. 
I  tAof  ^  alnrif/ii  he  (Ot  crnkftvouy  to  fJf'vH  the  trnwral  of  (he  tUseaM 
*  IfOii  myetptent  dtfonnif//,  ami  uHh  the  flighted  disturbanee  or 
1  of  the  mtrroumiiity  parh, 
%  «  aa  advantage    to   possess   several  resources    of  treatment, 

'    -im  Vftter  adaptation   of  means   to   the   many  conditions  met 

„^^  ^^  ^g^pit  measure  w  thett  of  prenj^fftr^  but  its  use  must  be 

iBCttlxtiee  that  will   allow  of  counter-pressure,  by  an 

A  metallic  spring,  after  tlie  manner  of  a  truss, 

i  bandages   arc    superseded.      But   pressure   may 

Hj  aiigmeiit  tlie  growih,  instead  of  eflecting  a 

i  IM  never  be   thoroughly  reUed  upon  in  i^^ll- 

ll  ihrays  rcMimrcs  long  j^ereeveimice,  is  trouble- 

iitoome  and  annoying  to  the  patient.     Its 

.  3  ssniall  ui^yuB  of  the  stellate  hm,  when 

to.      Combined  with  the  breakinr 


up 
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instances  of  growing  na?\i ;  I  huve  applied  it  as  often  as  twenty 
times,  on  each  oocitsion  the  surface  being  frozen,  and  never  have  I 
teen  able  to  arrest  the  increase. 

A  pinn  of  cuUmg  and  Hmrimj  nam  bt/  memtfi  of  a  picre  of  pMinum 
mrp  mmie  red-hoi  bt/  a  gaimim  current j  has  betjn  applied  by  Mr. 
Marshall.  The  application  of  heat,  prodnced  by  ordinary  means^ 
haa  long  been  practised.  M,  Carron  du  VillaixlB  passed  long  pins 
through  the  greatest  diameter  of  the  tuniour,  bent  them  till  their 
extremities  met,  miited  them  by  a  metallic  knot,  and  then  applied 
the  Ham©  of  a  candle  to  the  jJins  till  they  were  of  a  white  heat, 
moistening  the  tmnonr  during  the  while  mth  oil;  a  practice  together 
with  the  actual  cautery  of  M.  Cloquet,  not  likely  to  be  generally 
followed  in  England.  Puncture  vni\\  red-hot  needles  is,  how- 
ever, reoonimended  and  practised  by  some  EngKsh  and  American 
surgeons.     Troublesome  suppuration  and  contraction  often  ensue. 

liemoml  by  extirpation  is  of  aid  date ;  it  is  somewhat  dangerous* 
from  htemorrhage,  and  not  lightly  to  be  undertaken.  It  should  not 
be  practised  in  small  nicvi,  on  account  of  the  im.nece8Bary  sacrifice  of 
healthy  tissue,  to  say  nothing  uf  the  hecmoiThage.  Allan  Burns^  in 
his  *'  Smrgical  Anatomy  of  the  Head  and  Neck,"  gives  an  instance 
of  a  cutaneous  nnivus  that  he  extirpated  from  the  eye,  temple,  and  side 
of  the  face,  in  a  middle-aged  man.  A  part  of  the  upper  eyelid,  and 
the  outer  part  of  the  eyeball,  including  the  conjunctiva  and  the 
sclerotica,  wero  involved.  The  operation  was  undertaken  because  of 
the  growth  increasing,  especially  in  its  ocular  portion,  and  threatening 
to  obscure  the  eye,  and  also  the  patient's  amdous  desire  to  be  relieved 
of  it.  A  very  twlious  and  intricate  dissection  w^aa  required ;  the 
tumour  dipped  in  and  fomied  attachments  that  coidd  not  be  foretold. 
Success  ensued,  and  the  only  resulting  iuconvenienc©  was  some 
alteration  in  the  position  of  the  upper  eyelid,  in  consequence  of 
adhesion  to  the  eyeball  and  restriction  of  its  movement. 

Should  a  surgeon  be  induced  to  extirpate  a  large  nsBvus,  he  must 
cut  beyond  the  diseased  mass,  and  not  into  it,  because  of  then  being 
able  the  better  to  control  the  bleeding. 

Vfttcimifion  hm  oeemionalit/  Hucceeded^  as  has  every  other  irritant 
treatment  that  has  been  tried  ;  but  I  have  seen  it  cause  very  rapid 
incre^ise  in  several  cases.  It  would  seem  t^)  be  most  applicable 
where  a  single  pustule  would  circumscribe  the  ntevus.  The  late  Dr. 
Gregory,  of  the  Small- pox  Hospital,  who  tried  it  most  extensively, 
told  me  tliat  from  the  fre<iucut  failures  he  had  coaKod  to  employ  it. 

EHchnrofii's  furm  a  ten/  powerful  and  effieir-td  vimn  of  rtfuedir^f  and 
lire  frequently  used.  Potassa  caustica  and  nitric  acid  are  to  be 
preferred.     The  sun'Oimding  parta  should  be  protected  by  phistcr,  or 
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of  the  interior  of  the  tiimoiir  with  a  needle,  through  one  place  of 
puncfture,  it  may  be  mow  etfeotuaL 

T/w  HftoH  is  folio  if  ed  htf  less  scarring  than  ajiy  other  snrgioal 
measure  by  which  the  surface  is  brokeji.  It  is,  however,  uncertain^ 
but  its  failure  is  unattended  with  any  disadvantage,  save  disappoint- 
ment, wliile  it  does  not  render  the  naBTUs  at  all  leas  fit  for  other 
treatment.  Threads  of  various  materials  and  size,  are  passed  by  a 
needle  in  several  directions,  and  at  difterent  depths.  They  may  be 
charged  with  irritant  fluids,  such  as  a  solution  of  limar  eausticy 
or  of  caustio  potash,  or  the  tincture  of  the  perchloride  of  iron,  or 
oroton  oil,  or  the  tincture  of  cantharides.  As  a  precaution  against 
hBBmoirhage,  the  seton  should  fill  the  wound  made  for  it.  I  should 
not  resort  to  it  except  for  a  small  tumour.  Should  it  be  applied  to  a 
large  one,  the  threads  must  be  so  passed  in  all  directions,  as  to  leave 
but  very  small  interspaces. 

I  subjoin  an  example  of  the  practice  in  the  infant  daughter  of  a 
physioian.  The  child  was  bom  with  a  nssvus  at  the  inner  angle  of 
the  eye,  not  larger  than  a  pin's  head.  In  six  weeks  it  had  acquired 
the  size  of  a  bean.  Twisted  threads,  which  had  been  moistened  in  a 
solution  of  caustic  potash,  were  passed  into  it,  in  several  directions, 
with  a  curved  needle,  and  retained  for  three  days.  Slight  inflamma- 
tion was  excited,  a  healthy  eschar  formed,  and  the  nsBVus  was  cured. 
Neither  contraction  of  surroimding  skin,  nor  of  the  cartilage  of  the 
eyelid,  followed.  The  lacrymal  sac  was  iminjured,  and  the  scar  is 
just  perceptible,  as  the  figure  indicates. 
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Very  slight  degree  of  contraction  of  the  soft  parts  at  the  internal 
angle  of  the  eye  would  have  drawn  the  puncta  lacrymalia  away  from 
the  eyeball,  and  might,  if  considerable,  have  been  injurious  to  the 
lacrymal  sac. 

Interne  cold  is  an  agent  that  has  of  late  been  much  spoken  of  and 
advocated,  I  have  given  the  method  a  fiill  trial,  and  cannot  recom- 
mend it.     With  much  care  I  have  persisted  with  it  in  individual 
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eit  iMyioiid  tiM  diMMed  ms,  nd  not  into  it, 
•Mi  fk  Mlir  ta  mild  ttie  ItedtDg. 

PoMfioium  km  tmmmmdif  mtiscetded^  wm  haft  eroiy  otlier  imlant 
taMtOMil  ihA  hm  Imo  triad ;  bat  I  bmTe  hboi  it  mam  xbxj  tmpid 
inmmm^  m  aemnl  mtm.    It  would  leeiii  to  Iw  humI  ^ppKcmble 

wli«f«i  m  ng^  poitalA  would  circnmmsihe  the  memt.  The  late  Dr. 
Orv'gotyt  of  the  Hmiftll-pc^x  Hoepital,  who  tried  ft  moit  exteosrely, 
t/il'l  me  thit  finom  tfao  frequent  &ilitic»  he  had  oeMed  to  emploj  it, 

Kt/mrotkA  /ami  n  ^mry  powm-Jkil  and  rjfirimt  rinMA  qf  mmdieM^  and 
an>  frequantty  uimkL  Potama  oaiistica  and  nitric  add  are  to  be 
iPfoferred.    Ilia  fftatotindiiig  parte  ihould  be  prntec'ted  hy  plaster^  or 
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t}i«  flg«a(  used,  aiid  tbedireetioii  in  wliidiii  k 
tiiiuiiriif  flod  0^  IJie  cmpfiij  iMiit  oi  flnidi  bhob 
»  iolntim*  ef  pflidilarideof  iRMi,  nd  of  tmnb 

Actd,  which  are  iMi  iiierd]riiTiU&tB,hat  al  onoo 
eoagiilste  the  Uood.    Thw  modified,  ibis  tniHU 
mmut  hsM  ot  late  yean  heen  eadeoaitily  tried. 
Fig.  60,  iihowa  the  instrmDeiit.     On  the  one 

O  tide  in  a  ^ilette  for  eleamug  the  tube  in  tlie 

g  Rjriiigf!,     On  the  other,  a  spare  tube  with  a 

Ktllfdti;  in  it.  Bat  this  practice  is  almost  inap^ 
plicable  for  thi»  form  of  nsDTm.  I  hare  nerer 
njpMirtecl  to  it,  although  it  ib  veiy  valuable  for  the 
fnib-mitan<[9r>u;»  ola«6. 

77w  twiuM  miurfi^  called  also  harelip  suture,  is 
resorted  to  by  some  anrgeona.  A  pin  is  passed 
through  the  tumour,  and  a  thread  carried  over  it, 
in  a  figftre  of  8.  If  the  object  be  to  cut  oiT  the 
mipply  of  blood,  several  pins  are  generally  used^ 
and  nmrb*  to  nrmimscribethe  base  of  thena^vus. 
Tint  Kilt  nr«>  Hlioiild  not  be  used  merely  as  a  means 
of  exoiting  inflammation,  since  it  is  less  effectual 
for  this  puq^>owo  than  the  seton,  and  is  sure  to 
bo  ntl.oiitUtd  hy  a  Well-marked  scar,  should  the 
pin  bo  allowed  to  ulcerate  its  way  out. 

77//*  lifjidHre  m  rariowi  formfi^  to  aiuse  strajigit' 
la f inn  of  thr  nwruR^  is  in  common  use,  and  is  to 
bo  relied  upon,  and  is  the  nioi'c  suitable  in  pro- 
|iortion  a«  \\\\s  nivvus  loses  its  8U|K*rfieial  oha- 
nidcr,  Tlie  most  simple  manner  of  appl^ang  it 
is  to  transfix  the  base  of  the  tumour  with  pins 

of  ^ort.  mteol,  U^  tie  it  with  a  sfrong  string  below  them,  and  to  oon- 

olude  by  cutting  oil*  the  pin  points. 
Somotimw,  when  tlio  tumour  is  small,  only  one  pin  is  required, 

but  two  an>  pinenilly  needtHl,  and  when  they  aiT",  they  should  be 

/•Jaoixl  at  v\^\xi  angles  to  each  other.    The  ligature  shoidd  bo  allowed 
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to  remain  till  th©  nievus  surfoee  is  blackened  over^  and  the  superficies 
eyinees  a  loss  of  vitalitj^  bj  whioh  time  the  entire  naevus  is  gene- 
rally destroyed,  Ab  tying  the  sltin  gives  great  pain,  and  will  in 
children  sometimes  produoe  constitutional  disturbance,  it  should  be 
spared  as  much  as  possible. 

A  singlo  ligature  will  suffice  only  when  the  nsBvus  is  narrow; 
if  it  be  broad,  the  centre  cannot  be  eonsfcricted,  e^ceept  more  than  one 
noose  be  used,  and  a  double  ligature  should  then  be  applied  with  a 
needle,  set  in  a  handle.  The  tumour  is  transfixed,  and  each  half  tied 
separately.     Sometimes,  from  the  form  of  the  nsBVus,  many  ligatures 


Fio.  til. 


A,  A,  Projecting  nsevus  to  be  tied. 

B,  Single  ligature,  passed  beyond  the  limits  of  the  growth. 
0,  Cnt  extremity  of  the  first  loop,  to  form  a  knot  with  b. 
o,  Third  loop,  uncut. 


are  required,,  in  which  case  the  needle  miist  be  passed  across  at  short 
intervals,  so  that  the  entire  growth  may  be  traversed,  and  every  part 
included  within  the  circles  of  the  thread,  as  above  represented. 

Mr.  Luke's  method  may  be  adopted  when  several  ligatures  are 
necessary.  He  threads  several  straight  or  curved  needles,  apart  from 
each  other  about*twelve  inches,  with  one  long  thread,  the  length  of 
which  corresponds  with  the  size  of  the  tmnour  to  be  treated.  The 
needles  are  passed  in  a  row  under  the  tumour,  as  represented  in 
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to  slip  from  the  grasp  of  the  ligatm^e,  a  pm  should  be  temporarily 
pushed  into  it  to  keep  the  ligature  down. 

I  remove  the  ligatures,  as  a  rule,  as  soon  as  it  is  eyident  that  the 
tied  parts  have  lost  their  vitaHty,  and  then  apply  the  suitable  dress- 
ing, to  facilitate  tho  sepamtion  of  the  dead  materials.  To  allow  them 
Bjstematieally  to  be  east  oiT  by  Bloughiiig,  except  in  iustanees  of  very 
small  noDvi,  would  be  frequently  and  unnecessarily  to  eaiLse  undue 
seyerity  and  destruction  of  the  tissue  beneath,  and  to  prolong 
recovery. 

A  nwmt^  shonid  be  Hufficienthj  sirmiguhted.  This  caution  I  know  to 
be  neoeBBaxy.  Tho  ligature  may  not  be  strong  enough.  I  alwaj^s 
wrap  it  round  the  tiugers  of  each  han<l,  make  a  steady  pull,  and  so 
teat  its  strength*     I  reject  that  wliich  I  can  break  without  a  jerk. 

Any  plan  for  destroying  a  na^vus  that  is  tolerably  successfiiU 
might  be  employed  to  tlie  ahnust  entire  t?xclusion  of  tithers.  It  is 
astonishing  what  a  man  may  do  by  practice,  jierseveranoe,  and 
ingenuity,  with  an  appliance  which  he  singles  out,  and  uses  in 
genemi  in  sm*gieal  treatment,  even  although  it  is  inferior  of  its  sort, 
lie  may  surjiass  most  men  with  less  tact,  who  liave  the  advantage  of 
superior  measures.  Sut^h  au  one  would  laud  his  system  above  all 
others,  and  give  it,  for  a  time  at  least,  undue  prominence.  This 
applies  to  the  treatment  of  meri.  There  is,  however,  a  choice 
to  be  made,  and  an  adaptation  of  means  to  cases  and  to  individual 
peculiarities, 

}\nien  a  mti'm  pames  throngh  the  entire  thicknvm  of  the  skin^  and 
becomes  as   well,  partly  subcutaneous,  there  is  more   diiiicidty  in 
destroying  it,  and  the  treatment  nmst  be  modified.     Strangidation 
is  now    called  for.     Half  measures   t;vi11  not  suihce.     I   have   seen 
failm^s  from  want  of  boldness,  and  fi^om  dread  of  doing  too  much. 
AcooiNling  to  its  size,  form,  and  activity  of  growth,  it  might  \m  m 
requisite  to  employ  several  measures  consecutively,  or  even  simid-  I 
taneously.     Directly  that   one   system   is   obsfjrved  to  foil,  another 
must  be  imme<liately  adopted,  because  that  which  does  not  cure,  for  h 
the  most  part  irritates,  and  causes  increase,  | 

The  following  condensed  not^s  of  a  ease  of  this  kind  show  how  all 
tmatment  was  baffled ;  and  the  value  of  the  example  is  enhanced  by 
the  fact  that  the  surgeons  who  exercised  their  skill  had  attained  the 
highest  eminence  in  their  profession.  Two  distinct  red  spots,  not  fl 
larger  than  the  point  of  a  pin,  were  discovered  fomieen  days  after 
hii-th,  on  the  lower  eyelid.  They  iuci'eased,  l>ut  were  not  treated  till 
the  child  was  nine  weeks  old,  Mr.  Aston  Key  applied  caustic 
potash  Tftithout  decided  ftlect,  a  very  small  portion  only  ha%ing  been 
used,  through  fear  of  the  escharotic  entering  the  eye.     The  potjish 
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the  ekm  hiaiMwwmAy  nenm  meur  the  mmr^  of  th^  pdpetea,  aad 
Immglil  it  out  at  the  inner  nda  of  the  swelling.  Hfi  then  re-inaerted 
it  «t  the  point  of  exxt,  cttniod  it  in  like  manner  does  nmlaneath  th^ 
dctn  doinivsnL,  and  hrof^g^  it  out  bdow  the  lommi  p«rt  of 
lunniB.  The  needle  wia  ignin  inirartni^  at  the  |M>int  of  exit, 
oatned  opwanU  beneoth  the  ddn  to  the  point  at  which  it  waa 
iDKvted.  B  J  this  there  waa  mbcsntanieoaa  eoctrding  uf  thi^  whole 
the  morfaid  growth.  The  ligatuf«  ends  were  then  drawn  tight  and 
tied.    Tfao  na?TBa  waa  entirdy  oUiterated. 


tte 

I 


Vm^m. 


The  Fig.  6&  ohowa  the  mpplimdon  of  the  ligstui^  m  the 
mamier  to  a  msswrn  aa  the  upper  ejelid.     The  Iett<?rs  indicate  ihm 
pointa  of  entnuioe,  escape,  and  ro-entiunce  of  the  needle.  fl 

Scnnetimefi  aikesr  I  have  set  the  ligutore,  I  paai  a  pin^  or  several  W 
thenif  throQgfa  the  baee  of  the  n^>-u^  just  abo^e  it^  eo  that  when  it  ia 
ti«U  the  fitningtilation  shaU  he  carried  to  the  very  bottom.     I  haw 


on  the  mutm  princqde  drawn  the  n«BYiifl  up  with  a  tenaculum 
drawing  the  nooee.     Such  assistance  is  chiefly  required  when 
nffivus  is  not  prominent^  and  the  parta  to  be  tied  are  dee^. 


iiai  ^imtA  noBT-    Jb  <k»  da^  So^ 


Tlir  1%.  IM  wkmm  Om  mpttka^dm  of  tht  Ugaixm  m  thm 

if*  m  vmwm  cm  Urn  i^pcr  eydBA.    Tb«  hltets  indiiMte  tlie 

^lifter  I  hmm  w^,  tlie  Bgalim,  I  f^m  m  pin,  or  iefvwal  ^ 
I  tib  Imm  of  the  Oiimu,  jnfll  almre  il,  so  thit  whiexi  it  j 
■InU  hf  cmM  to  Om  jmj  baHanL     Ij 


^H  r^ti  tbn  MUM  principle  drawa  the  hibtiis  tip  witli  a  teoaiculum 

^H  4niwtitg  Umi  f)#)oie.    Such  lumibmee  ii  ohiefly  reijiond  wbea  tha 

^H  nvroft  tt  not  pmnuaeDt,  and  t}ie  parts  to  he  tied  aie  deepw 
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of  the  faoe  appeared  to  be  alike.  Tlie  Bear  of  the  mcieioii  in  the  neck 
was  etill  apparent^  but  was  very  smalL 

An  objection  to  my  pnK'ednre  was  taken  by  some  Burgeons,  who 
thought  the  rapidity  of  the  estabHshment  of  the  collateral  circulatitm 
at  that  early  period  of  life,  would  render  the  operation  uselese, 
and  that  the  disease  w^ould  progress  uninterruptedly.  The  result 
fortunately  disproved  the  apprehension. 

Mr.  G.  Southam  has  recorded  a  case  of  this  disease  in  the  "Medioo- 
Chirurgical  Transactions."  It  is  %'aluable  in  showing  how  it  spread, 
the  danger  of  it^  the  difBculty  of  treatment^  and  the  necessity  of 
having  several  therapeutic  resouroes.  The  aneurism  w^as  at  first  of 
limited  extent,  impHeating  only  the  vessels  over  the  upper  poiiion  of 
the  parietal  bone,  but  it  gradually  spread  towai*da  the  temporal  fossa, 
behind  the  ear,  and  in  the  direction  of  the  occiput.  Then  the  parts 
over  the  frontal  bone,  and  the  palpebra  of  the  right  eye  became 
affected.  The  patient  was  now  twenty-eight  years  old.  The  disease 
was  discovered  when  she  was  ten.  She  came  to  Mr.  Southam  on 
account  of  hocraorrhage  from  an  idcer  that  had  formed  over  the 
parietal  portion*  There  had  been  several  bleedings,  and  this,  the 
last,  was  the  most  severe.  On  removing  the  dressing  used  to  pre- 
vent the  loss  of  blood,  there  waiS  a  renewal  of  htemorrhage  to  such 
an  extent  that  neither  local  pressure  nor  8t^T>tics  could  control  it,  and 
the  common  carotid  artery  was  tied  above  the  omo-hyoid  muscle,  with 
the  desired  effect.  Three  days  after,  the  bandages  and  the  compresses 
were  removed  from  the  head.  The  ulcerated  surfaoes  were  dry,  with 
the  exoeption  of  the  wetting  from  a  few  drops  of  arterial  blood 
which  exuded  where  the  lint  had  adhered.  No  pulsation  was  percep- 
tible in  the  vessels  of  the  temple  or  any  part'  of  the  scalp.  The 
wound  in  the  neck  was  healthy.  Six  days  later,  arterial  blood  flowed 
from  the  edge  of  the  ulcer  when  the  part  w^as  dressed.  Four  setons 
about  four  inches  long  were  passed  in  ditfereut  direetions  through  the 
tumour.  Some  after-pulsation  near  the  sore  induced  Mr.  Southam 
to  pass  three  more  setons  into  tlie  largest  vessels,  and  this  stopfied 
the  pulsation  in  an  hour.  The  carotid  ligatm-e  came  away  favoiu-- 
ably,  and  the  setons  promoted  free  suppuration.  Pulsation  being 
seen  more  than  a  month  after,  over  a  small  spot,  a  seton  was  inserted 
along  the  length  of  the  artery.  Seven  months  subsequent,  the  report 
Bays,  **  Scalp  cai*efully  examined,  but  not  the  slightest  trace  of  the 
disease  could  be  disc^overed."  This  is  of  course  a  very  condensed 
abetraot ;  nor  is  notice  taken  of  some  sloughing  over  the  eyeUd,  on 
the  scalp,  and  other  things  of  secondary  moment. 

In  makimj  mme  conclmUmj  n^tnarh,  I  begin  by  advising  no  delay 
of  treatnient   when   it   is   well    ascertained   that   an   anourism  by 
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CHAPTER    XL 

ANEURISM  IN  CONNECTION  WITH  THE  EYE. 

ANEITRISM   IN  THE  ORBIT — INTRA-CRAMAL   ANEURISM   OF   THE  C  AHOTID 

ARTERY V,VSCDr^\R    FROTRITSTON    OF    THIS     EtEHALL I'RAUMATir 

AKKUHISM     OF     THE      FRONTAL      HRANCIf     OF     THE     OFIITHALMIC 
ARTERY ANEURISM    OF    THE    CENTRAL    ARTERY    OF    THE    RlvTINA, 


ANEURISM    IN   THE    ORBIT,       INTRA-CHAMAL   ANEITRISM    OF   THE 
CAROTID    ARTERY. 

Accordmg  to  the  presetit  ataie  of  knowledge^  trite  or  dijfnse  auntrmn  in 
Vki  orbity  that  is  nnetirmn  of  the  ophfhttlmk  artert/y  must  be  regarded  as 
a  rrrtj  rftrv  (iffeciiofh  Indeed  it  m  almost  uiikno\^^i  if  uiieqiiivoonl 
evidonce  of  its  existence  be  deniandt^d*  It  is  very  unlikely  ti>  twvMT 
in  oonBequenc©  of  the  small  size  of  the  vesseL  It  has  been  simu- 
lated by  aneurismal  disease,  and  by  inflammation  of  aoeessory  parts  of 
the  vascular  system  in  relation  to  the  orbit,  such  as  the  cavernous  sinus, 
and  also  by  disease  having  only  an  accidental  presenoe  near  the  eye, 
and  arising  from  a  now  product,  such  as  cancer.  This  is  at  variance 
to  what  was  taught  up  to  a  few  years  ago,  and  it  ilhistrates  on  what 
uncertain  basis  does  the  diagnosis  of  many  physical  changes  rest, 
when  uneoufirmed  by  sight*  or  touch.  My  meaning  will  l>e  more 
apparent  as  I  proceed. 

It  fell  to  the  lot  of  the  hite  Mr,  T.  Nunneley  to  be  the  man  in  his 
goueration  to  i>ut  \m  right  in  this  matter  of  aneurism.  In  the  forty- 
eighth  volume  of  the  *'  Mcdico-Chiriu^gical  Transactions,"  is  a  paper 
by  him  on  **  Vascular  Protrusion  of  the  Eyeball/'  which  may  be 
considered  a  contiuuation  of  his  CH>mmuuication  in  the  forty-second 
volume  of  the  sanie  Transactions,  on  **  Aneurism  by  Anastomosis  in 
the  Orbit,"  particularly  noticed  in  my  preceding  chapter.     In  it  he 
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anastomosis  is  present.  I  sixongly  advise  the  avoiding  of  any  timid 
half-measures,  when  any  severe  case  is  to  he  treated.  There  should 
he  oareful  deliheration,  a  plan  maturely  arranged,  and  promptly  and 
fully  carried  into  effect.  I  give  emphatic  warning  against  such 
meddlings  as  are  likely  only  to  irritate  and  to  augment  the  timiour, 
to  whip  it  into  furious  activity,  and  to  render  the  cure  more  difficult. 

In  a  very  severe  case,  and  the  greater  the  superficies  the  more 
severe,  local  treatment  alone,  or  the  tying  of  the  main  vessel  supply- 
ing the  region  of  the  body  in  which  the  tumour  is  situated,  alone  may 
fail.  The  first  may  he  ineffectual  because  all  the  diseased  arteries  are 
not  reached  and  acted  on ;  the  second  because  consolidation  is  not 
generally  induced  by  a  clot,  or  by  the  deposit  of  fibrinous  layers  in 
the  vessels,  as  the  nature  of  the  disease  does  not  readily  admit  of  it, 
there  being  no  central  and  single  sac,  and  without  clot  or  deposit, 
a  complete  arrest  of  the  circulation  through  the  distended  arteries 
cannot  take  place.  It  must  be  remembered  that  not  only  tke 
arteries,  but  the  lUBins  also  are  enlarged,  and  the  capillaries  too. 
I  should  be  disposed  at  once  to  eonmience  the  double  treatment, 
to  tie  the  main  vessel,  in  order  to  depress  the  circulation  in  the 
tumour,  and  to  adopt  local  measures ;  selecting,  as  a  rule,  the  seton 
before  anything,  and  using  coarse  worsted  threads,  with  the  idea 
of  plugging  the  apertures  that  the  needle  makes.  I  think  that 
Mr.  Southam's  practice  of  passing  the  threads  into  the  vessels 
themselves  to  be  good. 

By  tying  the  main  artery  the  circulation  is  weakened  in  the 
tumour,  not  arrested;  and  coagulation  may  perhaps  partly  occur, 
causing  obliteration  to  a  limited  extent.  All  the  vessels  of  the 
tumour  are,  too,  comparatively  emptied,  and  must  remain  so  mitil 
the  collateral  circulation  is  fully  established.  This  is  the  best  time 
then  for  the  local  attack. 
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robust  short  woman  applied  to  Mr.  Nimnoley,  in  May,  18G4.  The 
eyeball  was  protruded  and  cong^eated,  the  conjunctiva  red  and  tumid, 
the  pupil  dilated  and  8higgiBh,  There  was  a  tlirohbing  \\n.m  in  the 
orbit,  and  the  eyeball  pulsated  synehronously  with  the  pulse.  There 
was  dulness  of  hearing,  and  noise  in  the  ear  of  the  same  side,  with 
gidiiiness.  Pressure  on  the  ear< :»tid  artery  lessened  all  the  Bymptonis. 
Five  months  before,  while  getting  out  of  bed,  she  was  seized  wth 
a  "giddy  fainting  fit,  and  something  queer  in  the  head,'*  imme- 
diately after  which  the  eye  began  to  be  affected,  and  had  grarlually 
got  worse*  8he  declined  to  have  anything  done.  Her  symptoms 
became  worse  from  time  to  time. 

Cmfi  3,  Cancer  m  the  orbit  and  eavf^mom  mnm ;  (hligation  of  rarofid 
artenj ;  cure  of  protrft^ton  of  eyehaH  ;  Htdm'qnent  dettih  ;  examinttihn, 
Thii  case  was  watehed  for  two  years  "and  a  half,  Neitlier  Mr. 
Nunneley  nor  any  of  the  many  medioal  men  who  saw  it  were  sure  of 
its  pathology.  A  stout,  thiek,  broad -set  man,  age<l  forty-tliree,  applied 
with  considerable  protrusion  of  the  right  eyeball,  of  four  montlis' 
duration.  Thei"e  was  vascularity  of  the  surfaee  of  the  eye, 
indistinct  pulsation,  and  dimneBs  of  vision.  He  had  giddiness  and 
confusion  in  the  head.  lie  had  a  very  large  bronchocele  and  a  large 
sternal  tumour.  The  eyeball  continued  to  project,  mitQ  it  pro- 
tnided  altogether  beyond  the  orbit.  It  was  mort?  cougcsicd  than 
formerly.  The  orbit  was  filled  with  a  soft  pulsating  mass.  In 
assoeiation  with  this  were  some  soft,  pulsating,  compressible  tumours 
without  the  orbit.  It  was  ct^rtain  that  the  protrusion  of  the  cyebrdl 
was  due  to  posterior  if  not  inter- cmnial  pressure,  which  was  distinctly 
relieved  by  closure  of  the  carotid  artery.  His  vision  was  lost ;  slough- 
ing of  the  eyeball  was  impending,  and  the  head  symptoms  were 
getting  more  distressing.  The  carotid  artery  was  tied.  On  tighten- 
ing the  ligature,  all  noise  and  conlusion  in  the  head  instantly  ceased, 
the  eyebfdl  became  less  prominent,  and  the  two  external  tumours 
lessened  in  size  and  ceased  to  pulsate.  Erysipelas  followed,  and  the 
man  became  hemiplegic.  The  report  goes  on  to  say,  the  orbital 
mass  gradually  lessened,  and  there  was  no  pulsation  in  it  or  the 
cranial  tumours*  After  various  illnesses,  the  man  sank  a  year  alter 
from  exhausting  diarrhoea.  **  On  opening  the  skull  the  suriace  of  the 
brain  was  found  covered  with  seram ;  ita  structure  was  soft,  but 
otherwise  normal.  By  the  side  of  the  sella  turcica^  passing  thn:>ugh 
an  opening  into  the  apex  of  the  right  orbit,  was  a  continuation  of  the 
di8eas*:'d  orbital  mass,  which  had  obliterated  the  right  cavenioufi 
sinus.  The  mass  was  more  solid  than  those  on  the  head.  The 
ophthalmic  vein  had  been  pressed  on  until  it  was  lost  in  the  mass^ 
thus,    in   my  judgment,   proving   that   the   ocular  protrusion   was 


I 
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HovpHal,  vihere   the  protrusion    had] 
mm  after  the  receipt  of  a  violent  blow 
and  where,  as  only  pus  was  found 
aBy%  some   doubt  appears  to   have 
f^maawdtaiem  of  the  diagnofiis  atid  the  proj 

Mr  XuimeleT  here  alludes^  I  presume,  to  a  j 
Bbiyml  IjondoD  Opbtluibiio  Uospital  HepoiK 
i^ipoeed  that  thfise  waa  orbital  aneiirisi 
of  the  eyeWll  and  pulsation,  and  tied^ 
mk  As  €0901  of  diminishing  th^^e  symptoms  at 
dftjTB  aftctr  the  opefaiion  the  eye  again 

Ther^  was*  howerer,  no  return  of 
DNitib  toak  pLace  on  the  niiieleeaitli  day,  and  the  on] 
Ikal  DoaU  Im  Aaleelcd  to  aiaeottiit  fi)r  the  symptoms  was  i] 
of  dia  dsni  nater  aboul  tlw  cawenmia  and  other  si 
allheb«»ariba  A»B,wilk  CQifak  ia  th^ca^  The 
«aa  of  nataial  mm^  de  oplfcthialmig  aiteiT  was  not  diktod*  nor 
ila  hiaaahea  aaxa  nmaefoaa^  or  Iarg«r  than  oBoal,  Inl  the  ophtl 
i  mkaeged^  and  had  the  appeamice  of  a  Tarix. 
Mr.  NuniMlqr  tiwii  eonadeia  Ilia  qpakion  vitli  itfcnmce  to  | 

'TiMl  ife  aftrasin  oT  tka  ophthitiwi**  mUirj^  or  cfiosed  flui 
its  chaia<l«>  or  «tcii  a  tvoKiar*  may  he  aniBd  within  H 
tha  cnuiiaai,  ia  i|iiiia  jimitfc ;  Irat^  inarsniich 

4a  aaft  eskt  m  ikm  mhik^  %ai  da  eml  to  m  Torjr  oo 
m  the  gneat  mafuulj  of  taaeiL     I&  | 
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steiioroufily.  Wion  Mr.  Lauiimce  saw  lum,  on  Janunry  I^i'^ith, 
these  were  the  syniptnniH.  The  ej^ehall  was  eoiisidt:^raLly  thrust 
forwards  and  apjiarfnitly  enlarged.  In  order  to  expose  it  to  view, 
it  was  necessajj  to  raise  the  upper  eyeUd,  wliieh  was  expanded  over 
it,  and  was  Hvid,  congested,  and  more  or  lem  a^denmtoiis.  There  was 
rongideraltle  efnijnnetivitia  nnd  t-heniosis.  The  eyehall  jiukated  for- 
wards and  synclu'onoiisly  \\dth  the  pulse  at  the  wrist ;  the  pulsation 
wa8  eompletely  wtoj^ped  h^^  fimi  pressure  on  the  earotid  artery.  A 
distinct  blowing  niurnuir  could  be  heard  over  the  eye  H>niolironoudy 
with  the  pulse.  At  a  later  period  of  tlie  eaae,  the  region  of  the 
muiTixur  was  more  completely  defined.  It  extended  from  the  eyeball 
over  the  left  tenijioral  and  parietal,  the  frontal  and  right  parietal 
rt^gions ;  it  was  loudest  at  a  spc it  ahout  two  inches  heliind  the  left 
external  canthus.  The  num  complained  of  a  blowing  sound  like 
that  of  a  pair  of  Itollows  at  the  left  temple,  wdiieh  ceased  at  rmce 
when  the  leit  carotid  was  compressed.  At  the  same  time  it  wtia 
found  that  the  bruit  ceased  in  aU  the  parts  wdiere  it  had  before 
been  remarked.  The  details  of  the  fundus  oculi  presented  no 
special  characters.  There  was  scarcely  perception  of  light.  Duriiig 
the  pi*ogress  of  the  ease  some  further  symptoms  were  observed ;  such 
a*?  loss  f>f  snipll  with  both  nostrils,  and  nearly  every  day  slight 
bleeding  from  the  nose. 

Compression  of  the  c4irotid  art-ery  v^m  fairly  tried  with  Skey'e 
toiimiquet  ahnost  constantly,  for  twelve  days.  It  was  not  altogether 
continuous,  in  consequence  of  the  interference  -mth  respiration.  Yet 
it  was  effectually  tried.  Ice  was  applied  locally,  and  digitalis  and 
opium  were  given  to  no  ettpct ;  on  the  contrary,  the  symptoms  got 
worse.     The  earotid  artery  was  tied. 

On  the  23rd  of  April,  18C7,  the  following  notes  were  taken : 

The  eyelid  is  no  longer  tense,  but  presents  simply  the  appearance 
of  a  case  of  extreme  ptosis.  The  eyeball  is  no  longer  congested,  and 
all  its  movements  are  present  to  a  moderate  degree.  There  is  only 
a  single  line  of  cheniosis  below  the  eoniea.  The  right  iris  is  h^i:«el- 
cohuu^ed,  the  left  dull  grey.  The  left  pupil  is  irregular  and  fixed » 
Tlie  Crimea  is  misty,  the  fundus  is  illuminable,  but  no  details  can 
be  seen.  There  is  no  pulsati(>n  or  bniit  in  the  orbit  or  any  part  of 
the  liead- 

When  the  patient  was  last  seen,  June  26th,  1867,  the  eyeball  had 
eompletely  retreated  into  the  orbit,  the  ptosis  had  all  hut  disap- 
peared ;  the  ocular  movements  were  nearly  periect.  The  eye  itself 
presented  muoh  the  same  appearance  as  at  the  last  examination,  iVll 
\'iVion  iv/is  lost.  No  pulsation  was  felt  in  the  carotid  above  the  point 
of  Ugatunt,  iit^T  in  tlip  leit  tempi  n'ld,  facial,  or  inferior  hibial  arteries. 
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VASCULAR  PROTRUSION  OF  THE  KYKBALL.  :i:^{) 

Mr.  Laurenoe,  in  the  first  instance,  regardeil  this  east^  as  ono  of 
orbital  aneurism.  After  the  oi)eration,  he  oanie  to  tlio  cHJUchision 
that  he  was  wrong,  and  believed  that  he  had  an  oxumi^le  of 
rupture  of  the  ophthalmic  arterj',  at  or  near  its  orijjfin,  fn>ia  the 
internal  carotid  artery,  leading  to  the  effusion  of  blo<Kl  witliout  the 
orbit,  and  produced  by  some  fracture  of  the  base  of  tht>  skull  in 
the  neighbourhood  of  the  foramen  opticum.  The  epileptic  ^cizurt) 
was  supposed  to  proceed  from  the  fracture. 

Other  observers  have  verified  the  deceptive  effect  of  cxtravtisations 
in  the  cavernous  sinus  aroimd  the  carotid  artery. 

NSaton's  case  of  aneurismal  varix  in  the  sinus,  from  a  wound  of 
the  artery  by  a  splinter  of  bono  from  fracture  of  the  cai'otid  canal, 
is  a  remarkable  one,  and  to  the  puq)08o. 

M.  Demarquay,  to  whom  I  have  refeiTcd,  dt^scribes  what  was  said 
to  be  a  case  of  orbital  aneurism.  It  was  nothing  of  the  kind.  It  was 
aneurism  of  the  internal  carotid,  involving  the  origin  of  the  ophthal- 
mic artery.  He  mentions,  besides,  that  M.  (JaiTon  du  Villanlrt  acci- 
dentally met  with  an  aneurism  of  the  artery  in  the  diHH(Mtin<:^-rooni, 
of  the  size  of  a  little  hazel-nut.  No  parti(5ulars  an^  givt>n,  but  a 
reference  is  made  to  the  original,  which  I  cannot  obtain.  Dr.  1  finish 
reported  a  so-called  case  of  aneurism  in  th(^  orbit,  ncjuly  thirty  yt*ai*8 
ago,  in  the  Nrw  York  Medical  Journal,  The  clinical  n^poi-t  is  very 
meagre,  and  the  remarks  indefinite.  My  own  inijavsHion  is  (hut  Wa^ 
disease  was  a  na)vus.  After  an  inclfeittual  local  tyijig,  the  pjitii*iit 
was  dismissed  from  the  hospital. 

Some  observers  in  England  and  abroad  speak  of  having  Hctjn 
aneurism  at  the  origin  of  the  oi)hthalniic  artery.  In  th«'  iil)S(»n(M' 
of  any  minute  details,  it  might,  I  think,  be  inferred  tliiit  th«'  carolid 
alone  was  involved. 

Several  instances  in  which  the  eyeball  has  l)c(?n  observed  to 
be  influenced  by  forced  respiratory  movements,  or  \)y  a  1)ent 
position  of  the  body,  and  regarded  as  examples  of  orbital  disetise, 
might  perhaps  be  more  correctly  referred  to  niorliid  changes  in  the 
cranium. 

VASCULAR  PROTRUSION  OF  THE  EYEBALL. 

TiU  our  diagnosis  is  more  sure,  I  am  disposed  to  employ  this  tenn 
according  to  the  sense  in  which  Mr.  Nunneley  introduced  it.  For 
it  must  be  apparent,  from  what  I  have  written,  that  all  which  lia* 
been  published  about  aneurism  of  the  ophthalmic  artery  is  worth 
nothing  as  a  true  record  of  such  disease,  although  it  is  not  without 
value  as  a  matter  of  history  in  the  elucidation  of  orbital  affci/tious. 


as 
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0m  «abtad  dn^ilM,  and  n  to  fPmnI  tlui  dkovAer  te 
Iwa  vUdi  kw  wmfftinwii  Jdkmd  lfci»  maddm  ^lopfrng^  of  tbo 
U«od  hr  ^^  fig^tneu    I  do  not  Ih&to  in  tbe  adiutege  of 
SBMMn,  nd  I  flbovldool  adopl  tlH»i 


OrifTHAlJilC  AXnCRT. 


ne  ftOoviiiK  CM  b  FiiUiilied  in  tlie  XMee€  fv 
hr  Mr.  Hmit : 

A  boTt  derm  jeia  old,  i«ceii^  s  Uow  fixnn  the  cod  of  ui  insi 
rib  of  a  pMMol^  at  tbe  inner  angle  of  llie  left  vpp&  ejndid.  Bafid 
awetlnig  of  tW  eyelid  followed  from  eonfliderable  efftuacm  of  Uood. 

The  hoy  retamed  to  adiool,  and  went  on  as  nsnal.  He  complained 
afterararda  of  headache  and  snging  in  the  eais ;  but  it  waa  not  until 
the  end  of  1S60«  foior  jeara  after  the  accident,  that  the  attention  of 
ttia  ^^^^-g^  waa  drawn  to  a  swelling  in  the  aite  of  the  ariginal 
wqood  of  the  ejelid,  which  beat  with  a  [leroeptible  pnlsatian.  TUa 
gimdnaUy  maeaadd  in  sixe,  the  ejelid  became  protuberant,  and  tho 
eyeball  projeoled^  and  was  imdulj  vascular. 

There  waa.  in  foet,  on  anenriKmal  swelling  at  the  inner  angle  of  the 
orbits  just  below  the  margin  of  the  bone.  A  thrill,  and  a  t^j  loud* 
whijExing  1«-ait«  ct>iild  lie  heard  over  all  the  left  side  of  the  head  and 
temple.  As  the  bndt  woa  c^jntinuous  through  both  s>*^ole  and 
dlafiloIe«  but  louder  during  diastole,  it  wa«  inferred  that  there  was  a 
eommunicraliou  lietween  the  niieTy  and  vein,  and  that  there  was 
pnjwnt  an  arterio-venous  aneuriBin^  r€«xilting  from  the  tran^^xion  of 
the  &onta]  branch  of  the  ophthalmic  artery  and  its  satellite  vein  by 
thf*  forked  ^iid  of  the  umbrella.  There  was  no  sear  perceptible 
where  the  external  wound  had  been.  The  eyelid  was  aw(41ed.  The 
getieml  health  n{  the  hid  was  gowl.  He  tM»iiipliuned  of  a  wliizzing 
nui^^  in  the  head,  like  that  of  a  gtcMim-engine  at  work,  and  he 
autTered  fW*iu  headache. 

By  fuuMittig  the  finger  Wtween  the  eyeball  and  the  roof  of  the 
orb^'  ^d  \m  felt  tliat  the  project icm  at  the  angle  was  due  to 

^    i   and  tortuous  eoil  of  artt*ry^  and  tliat   the   artery 
<i  and  diluted  along  the  roof  of  the  orbits 
I,  then,*'    &ay»  the  ^xiter,    **wafi   a  rase   ul   arteno-venoim" 
wttli  tht»  (fiitsoid  diliitation  of  the  iirtery,  and  pr<:)bably 
*nein,  which  commonly  accompanies  that  disease," 

^;i8  made  ini  the  earotid  dimiig  three  weeks,  by  a 
^         ii?«i   who  maiiitnined   iiitenuitteut  but  complete 
If  aeveral  hi  iutb  daily  for  that  jierioiL 
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eyeball^  before  the  carotid  lias  been  tied,  and  the  pressure  upon 
taken  away ;  but  if  the  changes  in  the  retina  are  not  too  great,  tills 
tismie  raaj  recover  itself  sufficiently  after  the  operation  to  allow  of 
good  vision.  Thn^s  in  two  eases  reported  by  Mr.  Nimneley,  the  sight 
at  once  became  as  good  as  that  of  the  other  eye.  In  a  third,  that  of 
the  acute  traumatic  case  of  the  public*an,  though  vision  at  the  time  of 
the  operation,  and  subsecjuently,  was  very  much  impaired^  alter  the 
lapse  of  eighteen  months  it  was  in  great  degree  restored,  so  that 
ordinary  letter-press  coidd  be  read. 

AttJniftJtm  of  the  eetdral  (wtenj  of  the  rduui.  About  three  c$I8il« 
have  been  described  in  ophthalmic  literature.  All  examples  of  the 
disease  have  been  in  women.  In  one  case  the  disease  was  on  both 
sides.  This  is  the  celebrate*i  one  of  a  princess  of  Badt*m  The 
aneitrisDi  corapreased  the  optic  nerves  and  eaiified  blin<ines6.  In 
another,  the  artery  was  distended  to  the  diameter  of  a  stalk  of 
grofiik  The  retinal  veins  were  varicose.  The  thirtl  is  a  caae  given 
by  Dr.  G.  Somi  in  the  *'Ajinale«  d'Ocidistique/'  It  was  n!COgnified 
with  the  ophthalm4i8eoi)e.  The  patient  was  sixty-four  yeare  of  age. 
She  had  had  palpitation  for  seven  years,  for  three  yettis  noises  in 
the  ears,  and  for  five  months  a  slight  irai»airment  of  vmon.  Ther^ 
were  not  any  external  objective  B^Tnptoms.  By  the  ophthahnoeoope 
was  seen,  on  the  lower  part  of  the  optic  <lii-k,  an  ovoid  red  tumour^ 
large  above,  then  contracting,  passing  a  little  beyond  the  disk,  and 
becoming  lost  in  a  retinal  artery.  It  pulsated.  The  other  arteries 
were  thfead*like,  and  the  veins  large.  Perhaps  this  was  rather 
disease  of  a  branch  of  the  central  artery  of  the  retina. 
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CHAPTER     XII. 

GEOMETRICAL    OPTICS. 

LIGHT LUMINOUS   BODIES — A    MEDIUM A    PENCIL REFRA(TION    AND 

RBFLECTION LENSES     AND     THEIR     PROPERTIES CYLINDRICAL 

LENSES ORTHOSCOPIC   LENSES STENOPJEIC   SPECTACLES. 

I  HOPE  that  students  will  be  glad  to  find  a  chapter  on  pure  optics, 
short  and  concisely  written.  It  is  meant  to  assist  them  to  understand 
the  optical  construction  of  the  eye,  to  materially  help  them  to  master 
the  descriptions  of  its  optical  defects,  to  teach  them  the  nature  of  the 
appliances  which  art  supplies  to  remedy  such,  as  well  as  to  counteract 
the  natural  changes  in  the  eye  interfering  with  vision,  but  which 
cannot  be  called  disease,  and  to  show  them  how  to  appreciate  many 
things  which  are  spoken  of  in  the  chapter  on  "  The  Ophthalmoscope," 
and  in  other  chapters. 

LIGHT. 

This  is  the  agent  which  enables  us  by  the  eye  to  become  sensible 
of  the  existence  of  a  material  body,  and  of  its  fonii  and  position. 
Geometrical  optics  examines  the  circumstances  of  the  propagation  of 
lighty  and  is  founded  on  certain  laws  which  have  been  established 
by  experiment. 

LUMINOUS  BODIES. 

This  includes  those  bodies  which  are  themselves  sources  of  light, 
and  which  are  able  to  make  us  aware  of  their  existence ;  such  are  the 
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siin^  tliG  fixed  Btars,  a  rotl-hnt  jiokrr,  a  Ijiirniiin;  Irmip.  But  mo^ 
kiio\\7i  bodies  am  not  of  tluH  nature^  and  can  only  Jjt*  soru  Ijy  means 
of  light  *)riginuting  in  some  foreign  soiirc* ;  for  example,  when  a  j 
light  is  hruuglit  into  a  dark  room,  ohjects  wliich  wi^rt^  heforf  uiii^eeu 
bewme  Wsilile,  and  as  we  know,  the  muou  sliiues  only  hy  light  wliich 
originates  in  the  eiin. 

Luminous  Lodies  radiate  lines  of  light   in  all  dii'OL'tiiin  as  divt;r- 
gimi  rays. 

A    MEDIUM, 

This  is  any  substance  tlirough  whioh  light  can  \nis»^  as  glass,  aii*,  ( 
water,  S:e.     Tlie  tonu  is  alyo  iip|iHed  to  a  vacuum. 

In  a  medium  of  miiform  deumty,  light  m  propagated  in  a  straight 
line. 

A    PENCIL. 

Thift  is  an  assembhigo  of  rays   proceeding  to  a  fixed  pfiiiit.   or  ' 
from  it,  whidi  is  called  the  fotnis.     There  iiro  sevenil  kinds  of  peneUs, 

Fio.  XL 


A  (ihrrgvnf  iwndl^  Fig,  71,  is  one  in  whicL  i\n^  light  proeecnk  from 
tlie  fiK'UB^  80  tluit  the  rays  separate  further  and  fmtlier  fD*m  eaeh 
other,  as  an  t^xamide  of  \\\iuA\  may  bo  given  tliu  rays  Jix>m  a  near 
body,  »ueh  as  those  from  a  candle,  or  a  lamp* 


Fm.  Ti. 


A  pnmnvl  /tnifil^  Fig,  72,  is  one  in  whieli  the  fr>eus  is  at  eo  grem 
n  tliKtanee  that  the  rays  do  not  pen^eptiUy  tliverge,  but  may  be 
regarded  as  p/millel  lines,  such  as  those  proceeding  from  a  lamp 
wliich  is  distant  the  length  of  the  street.  In  such  tase&  as  this, 
41m>    niv-:    lui    h»Mr*'r    form    an    angle    with   each    otlier,   ihtit    \3, 
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The  direction  of  tho  refracted  ray  is  such  that  the  ratio  of  the  sines 
of  ike  angles  of  incidence  and  refraction,  is  constant  for  tlie  same 
media.     The  scattered  rays  proceed  from  the  point  of  incidencM?  as  m 
from  a  self- hoi linrius  point. 

Light  is  reflected  in  the  greatest  quantity  when  it  strikes  the 
poHshed  snafac^  of  an  opaque  body*  The  surface  is  itself  rendered 
\48ible  by  the  scattered  light;  but  as  it  is  with  i-^^fracted  light  that  we 
are  concenu'd,  another  and  more  simple  explanation  of  the  law  of 
refraction  will  now  be  given,  M 

JM  pa,  Fig,  74,  be  the  direction  of  a  ray,  incident  at  the  point  a  ™ 
on  the  surface  c  A  B,  of  a  medium,  and  let  a  q  be  its  direction  after 
entA^ring  the  mediiun.  With  a  a«  centre,  and  any  radius,  describe 
a  cinile  meetijig  the  incident  and  refracted  rays  in  p  and  q.  Draw 
the  straight  line  dae  peqiendicidar  t^  r  h,  which  is  called  tho 
normal,  and  also  v  m,  and  q  x  peq>endicidfir  t<>  n  k.  Then  the  law 
of  refraction  is  this,  Tlie  ratio  v  m  :  n  x,  is  <¥)iistant  for  all  dirccti(»ns 
of  the  incident  ray,  provided  the  two  media,  and  the  colour  of  the 
light^  remain  the  same.  This  ratio  is  called  the  index  of  refraction, 
and  is  greater  than  unity  when  the  ray  passes  from  a  rarer  medium 
U)  a  denser,  but  less  than  unity  when  it  passes  from  a  denser  to  a 
rarer.  In  other  words,  the  ray  is  Umi  towards  the  nonual  when  its 
path  is  p  A  u.  Fig,  7 '>,  frum  the  mi'er  mediimi  to  th*.!  denser,  but  is 
iMiut  from  the  normal  wlien  its  jiath  is  q  a  i\  from  the  denser  to  tho 


rai'er, 
glass  ^- 


The  index  of  refimction  frf^m  aii^  to  water  is  4- :  from  air  to 


Fio.  74. 


T> 


FiQ.  75. 
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In  Fig»  74,  ('  \  H,  the  bomiding  siu'lace  of  tlie  medium  has  been 
Iniwn  plane ;    ifj  however,  the  bounding  fiin*tace   is  .spherical,  wo  ■ 
'•t  dniw  l>  K  in  tlu>  direction  t>f  ihe  centre  of  the  sjdiere. 

QA  l>e  produced  througli  A  to  t/,  then  t\w  angle  q  v  q'  is  the 

which  the  direction  of  the  ray  has  undergone,  and  is  called 

mti«»n.      The   aoglos   p  a  d  and  u  a  k,  are  re8^^ectlvely   the 

lu'idpnco  and  refra<^tii)n. 


J 
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The  law  nf  refraction  shows  that  if  tlie  angle  of  inoidenoe  be  zom, 
that  is,  il'  I)  A  is  the  direction  of  the  inoi<lent  ray,  then  a  e  is  the 
dirft^ioii  of  the  retnii'ted  niy,  t*r  the  vny  in  tide  case  enters  the 
mediuni  without  elianging  its  direction ;  so  that  hoth  the  angle  of 
rnlraotion,  and  tlie  deviation,  are  efjiial  to  zero.  The  law  fuitlier 
sliows  that  as  the  angle  of  iinidencte  inen?a8es,  tlie  angle  of  refrat'tion 
also  inereases,  hut  not  at  so  great  a  rate ;  thus  the  ditierenee  between 
these  two  angles  increases  as  they  iiitTease,  or  in  other  words,  the 
angle  of  incidence,  the  angle  of  refraction,  and  the  deviation,  in- 
crease and  decrease  together. 

If  the  direction  of  a  ray  l>e  at  any  time  reversed,  it  will  retrace  the 
%^llole  of  its  fbnner  i)ath.  ThiLs,  if  q  a  he  the  direetion  of  a  ray  in 
the  denser  medium,  c  e  b,  ineitlent  on  the  Bfurfaco  at  a,  it  will  he 
i\*fracted,  so  as  in  the  rarer  me^huni  to  take  up  tlie  (liroction  a  p. 
It  follows  from  this  property,  that  the  value  of  the  index  of 
refrftctiun  it<  the  reciprotml  of  its  former  value;  thus  the  index  of 
refnxction  fr<jm  water  to  air  is  ] ,  from  glass  to  air,  -}. 

It  may  he  well  to  add  a  few^  woi^s  in  exi>lanation  of  what  is  meant 
when  it  is  said  that  these  laws  are  established  by  exi)eriment.  Of 
courses  no  experiment  can  be  perft)rmiHl  with  an  aecm^acy  so  i>erfjxi 
as  of  itself  alone  to  justiiy  the  exactness  id'  the  language  in  whii^h 
these  physical  laws,  or  any  other,  are  laid  dowii.  Experiraentfl 
merely  point  to  the  hiws,  and  suggest  them :  their  truth  is  finally 
establishcKl  by  tlie  fact  that  tbe  results  of  ealeidation,  deduced 
theoretically  from  these*  laws  ak>ne,  agree  in  every  respect  with  the 
results  t)f  experiment. 

The  viiHf  of  ft  mnnli  penal  of  mt/H  IneHituf  upon  the  phow  sffr/mr  nf 
(I  medium^  may  be  now  ormsidered. 


Fin.  70. 


Pm.  77. 


Let  M,  Figs.  76  and  77,  be  the  fomis  of  the  pencil^  and  q  a  the  ray 

which  is  imudent  peqtendicularly  on  »  «\  the  surface  of  the  medium, 
and  whit^h,  thereCore,  enters  the  meilium  without  deviation,    t^iuppose  \k 
to  l>e  the  index  of  refraction;  then,  if  in  \  a  or  a  g  produced  wti  take 
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^  l^ktiit  U  ^^  that  Q  ^  =  M  ^  ^^^j  ^^^  ^^J^  on  entering  the  metEum  ^411 
U>  Ui^llor^tinl,  and  ^\ill  proceed  as  if  they  had  originated  in  q'  as  foeus. 
TUu»  to  find  the  juitli  of  any  my  q  p,  after  enteriiip:  the  inetlium, 
jikiJi  Q  P  and  prudiK-e  it  to  r,  (hen  r  r  will  he  thi'  path  rerjuired. 
It  i«  evident  from  the  ahove,  that,  to  any  eye  situate  in  the  medium, 
tlie  lumiotnia  point  q  will  ap[iefir  to  be  at  ii  ;  that  is,  it  will  appear 
to  he  i'uither  from  the  obtiervt-r.  Fig*  HI,  or  nejxrer  to  Imu,  Fi*^.  77, 
aoeording  as  ^  is  greater  or  less  than  nnity.  To  take  a  familiar 
examyde,  a  elear  lake  appears  to  a  person  in  a  boat  to  he  less  deep 
than  it  really  is  ;  for,  Binee  the  index  of  refraotion  from  water  to 
air  is  ^,  the  apparent  distanee  of  any  point  in  the  hottomj  will  he 
only  f  of  its  real  distanee. 

If  the  rays  pass  through  a  plate,  that  is  a  medium  hounded  by  a 
pair  of  parallel  planes,  the  two  refractions  take  place  independently, 
and  may  he  examined  separately. 

As  before,  Fig.  78,  let  q  be  the  focus  of  the  incident  peneilj  and 
Q  A  H  the  ray  which  is  incipient  perfioudicidarly  on  both  surfaoes,  and 
which,  therefore,  passes  directly  through  the  me<liunu  T^et  q'  be  the 
point  trom  which  the  rays  diverge  wliilst  witliin  the  medium,  so  that 
q'  A—fi.  Q  A.  Then  the  path  p  ii  of  any  i-ay  whilst  within  the 
mcdiinn  will  be  directed  from  n  ;  but  on  emergence  at  k  the  ray 
wHll  be  again  rciracte<b  eo  that  its  direction  u  s  mil  be  parallel  to  its 
original  dhection  q  p.  The  reason  of  this  is  evident,  for  reverse  the 
ray  q  f  k,  then  the  aogle  of  deviation,  or  the  angle  ii  p  makes  witli 
p  0,  is  the  same  as  the  angle  that  p  R  makes  with  u  s ;  hut  the 
deviations  are  iii  opposite  directions,  tlierolbre  they  eoniiternct  one 
another,  and  the  direetioD  of  the  ray  is  unaltered.  If  the  ilii-ection 
of  K  s  produced  meets  q  a  in  q^  then  q  is  the  locus  of  the  emergeut 


I 

I 


Fw.  78. 


rays,  and  tberefore   to  an  obser^T^r,  looking  through  the  plate, 
liuninons  point  at  q  will  appear  to  be  at  r/. 


If  the  plate  be  denser  than  the  stuiTJunding  medimn,  the  apparent 
position  of  the  ohjoet  will  br-  nearer  to  the  observer  than  its  real 


distiinee,  by  a  dehuito  traction  of 
glass  this  fraction  is  A,  lor  w^ater 


the   thickness  uf  the  plate;  for 
;    hut  if  the  plate  be  tbin,  th 


the     I 
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emitting  raya  which  traveiBe  the  prisiii  «  a  c ;   then  since  each  ray 
in  its  pofiBage  is  bent  toward  the  thicker  part  b  r,  the  point  q  from  ■ 
which  they  apparently  diverge  on  emergence  will  be  nearer  than  q  to 
the  edi^c  A :  this  is  sliown  in  Fig.  82,  where  two  rays  are  ib-awn. 
It  appeal^  from  the  above  that  if  a  prism  be  placed  before  an  eye 


Fm.  8S, 


witli  its  edge  iippcnnost,  every  ray  which  pasBea  through  the  prism 
will  lie  bent  do\vaiwai\ls,  but  the  apparent  jx^sition  of  every  object 
will  bo  raised.  If  a  person  look  at  an  object  with  both  eyes,  and 
place  a  prism  just  in  li-ont  of  one  of  them  in  the  manner  dcescribed, 
the  two  eyes  will  see  the  object  in  different  places,  and  there  will 
therefore  appear  to  be  two  objects,  one  just  above  the  other. 

Rifrmtkm   t/ttvngh  a  lens.      The  principal  elementary  facte  are  _ 
easUy  comprehended.  ■ 

A  Hpherica!  km^  usnaUy  called  a  lens,  is  a  pirtion  of  a  refracting 
medium,  boimded  by  two  spherical  smfaces,  or  by  two  surfaces  one  of  ^ 
which  is  spherical  and  one  plane,  fl 

The  axis  of  a  lens  is  the  line  joining  the  centres  of  the  two  sur- 
faoes,  if  both  are  spherical,  or  the  line  drawn  through  the  centre 
of  one  surface^  and  perpendicular  to  the  plane  surface^  when  only 
one  is  spherical. 

Fio.  S3. 

Lm9m  art  ^$iiff  dijiermi  fomts,  as  reprefiented  in  Figure  83,  and 
tlieir  names  dcifiQiid  upon  the  nature  of  their  bounding  surfaoes. 
Hi  is  a  double  oonvex  or  positive  lens. 
b^  a  double  concave  or  negatiTe  len& 
t\  a  plano-convex  lens. 
i/»  a  plano-ooncaye  lens. 


M4 


onutcnucu.  omts. 


TV  >mf  kmjfik  jiprnth  itfm  ike  tmrmimft  «/  iiif  mrfium^  md 
tmrm  inTenelj  with  tW  sum  or  dilbreiice  of  the  currmturM  of  tb» 
tvo  MuAioeii,  acfardutg  ai  the  Cmm  of  llio  knsBi  ue  both  eonms,  or 
^QMUTi^  or  lo^  one  cohtoo^  and  one  oowoaT^  If  oim  an&oe  » 
pbiMS  tlio  for«l  leiigth  rmm  menAy  10  the  cmrature  of  the 

SlMvif  thedimlaoaor  theljghl  is  immd,  il  viH  retnea  its 
Ibnaer  pfttK  it  ^  dettr  thai  if  a  luniniMe  foial  m  phoed  ait  the  i 
F,  the  hghl  aflir  ti«f««vtiie  kw  ^riniaMi|e«ia] 

Thk  g  a  irini^ ■HimtJi  aade  »e  of  ia  Kghlhuw^;  the  JJ^ 

i»  flac^  in  the  fbc«»  of  a  eoninis  kns,  and  thus  the  lajv  iove  6m 
the  %tehem  m  the  im  of  m  pamlkd  pmiL 

Nwe^ppoaeapma  of  %hl  to  Ml  «|m  AdintleoaHnvkH, 
or  aaj  other  lAkh  » thiuc^  m  the  mtddk,  and  ki  Ae  ia;9  of  the 
feiMa  he  all  ftttdU  to  ^  ass  of  the  bM^  ITfaat 
n^  «9I  all  he  hwl  Itom  «ke  an;  ther  ^ 
dJiiMgiMfa^  aid  fnmd  ^  if  thiy  W  imtiaaiH  m  a  torn  n 


Xl»lMa^itoM|fh%iMkaea^4»  ait  hIimHi  ![■■,  hi<  miIj 
fitted  tatt  m  x^  ftiM^  mm  lilammk  lAnk  eavr  mr  ftmM 
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But  if  Qj  Fig.  87,  the  focus  of  the  incident  pencil,  be  nearer  to  the 
lenfl  than  f,  then  the  divergency  of  the  pencil  is  so  great,  that  the 
leuB  is  not  ahle  to  make  the  rays  converge  to  any  pointy  but  on 
emergence  they  will  still  diverge  as  if  from  a  focus  q  m  the  axis 
beyond  f*     The  nearer  q  is  to  f»  the  further  off  is  ^  from  f. 


Fitf.  87. 


Oblique  pencik,  I  have  hitherto  considered  direct  pencils  where  the 
light  diverges  from  a  point  on  the  axis  of  the  lens,  and  in  this  case  the 
foeus  of  the  emergent  rays  is  also  on  the  axis.  But  when  the  focus  of 
incident  light  is  not  on  the  axis,  or  the  case  of  oblique  pencils,  there 
can  still  be  found  one  ray  which  passes  through  the  lens  without 
deviation ;  that  is,  a  ray,  the  directions  of  which  before  entering  the 
lens,  and  after  lea%dng,  are  ]iaralleL  It  is  upon  the  line,  w^hieh 
represents  this  ray,  thai  the  focns  of  the  emergent  light  will  be 
foimd,  and  through  wliifh  the  refracted  pencil  apprt^ximately  passes. 
The  nearer  the  ol>ject  is  to  the  axis,  or  the  more  direct  the  pencil  is, 
the  nearer  this  approximation  ajiproaches  the  truth. 

The  direction  of  the  ray  wliicli  suliers  no  deviation,  passes  tlirough 
a  fixed  point  which  is  called  the  centre  of  the  lens.     In  the  case  of 


an  equi-eonvex  or  equi-concave  lens,  the  centre  lies  on  the  axis  mid- 
way between  the  siufaces.  If,  then,  there  is  given  an  incident 
pencil  of  light,  diverging  from  a  pomt  not  on  the  axis  of  tlu^  lens,  it 
is  only  necessary  to  join  this  point  mtli  the  centre  of  the  lens,  to  find 
a  line  on  which  the  focuB  of  the  emergent  pencil  will  be  fonned. 
The  case  is  illustrated  in  Fig.  88,  wht^re  t;  is  the  centre  of  the  lens 
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The  njs  frm  may  poini  o,  f^.  M,  ol  the  nig«  OQOt 
Uaiwiiug  the  IbbBi  vill  fgotood  m  if  from  s  faan  i  on  the  amM 
«r  the  km  tt  o,  hot  fotther  cO.  The  paaH  i  will  he  «  the  line 
6oa  cv  tihe  eenlie  cf  liie  km  Ihm^  IV  nd  vffl  he  A  irotii^ 
TbK  thve  wS  he  ivmed  sn  image  i  f  i  cf  the  oiyeel  ^i  a  •/ 
» vill  he  Tiztnl,  iVHtp  sndmBgitfed. 

ndthei 
hed»i«ttiifc«bled. 

>orthe^«49efi&««he] 

rof&ialfeelfiQmthekmkkmtikBiihelH 
kv]itmI,cral,mtfeMBe  aieisraekm  « the  ( 
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Bi'CyUndrical  lemes^  those  whose  snrfaoes  are  cylinders,  wlioee  axes 
are  at  right  angles  to  one  another. 

Spherko'Ct/Undncal  lenses  have  one  sinfoce  cylinrlrieal,  and  oiio 
epherical, 

A  cyKndrical  Burface  is  astigmatic  in  its  effect  upon  a  pencil. of 
light :  that  is,  alter  refraction  the  pencil  does  not  even  approximately 
converge  to  a  single  point  or  focus,  or  diverge  from  it.  The  focal 
length  of  a  cylindrical  lens  is  the  focal  length  for  those  rays 
which  are  most  refi*a€ted,  or  which  are  in  the  plane  of  greatest 
curvature. 

Two  cylindrieal  suriaces  may  be  made  to  connterac/t  one  another's 
ae^tigmatism.  If  one  is  convex,  and  one  concave,  these  axes  mu^  be 
paraOel  for  this  purpose :  if  both  are  convex  or  both  concave,  their 
axes  must  be  at  right  angles. 


Fif>.  94, 


o 


(K~.^ 


The  practical  application  of  a  cylindrical  lens  to  certain  defects  in 
the  curve  of  the  cornea,  by  phxciug  it  ^:>  that  the  direction  of  the 
greatest  refraction  in  the  lens  may  be  the  same  as  the  dirt^ction  of 
least  refraction  in  the  eye,  is  fully  treated  of  in  the  chapter  on  the 
**  Optical  Defects  of  the  Eye/'  The  combination  of  the  spherical 
lens  wth  the  cylinilrical,  is  also  set  forth* 

It  is  generally  speaking  unneceBsary  to  have  both  surfaces  of  a 
lens  cyliiulricaL 


Orthonmpk  lenses*  All  that  has  been  said  about  lenses,  so  far  as  it 
applies  to  their  use  in  assisting  \'ision,  is  with  reference  to  their 
application  to  one  eye,  and  thus  far  nothing  more  is  to  be  desired. 
Ordinary  spectacles  which  are  so  made  that  each  glass  is  a  Bymme- 
^trical  convex  lens,  or  concave,  are  theoretically  defective,  because 
they  do  not  fulfil  certain  additional  circumstances  consequent  on  the 
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fiB  they  have  been  dTa%\Ti  and  described  for  the  sake  of  simpliiyiiig 
the  explanation.  The  prism  may  be  inserted  between  two  convex 
lenaee,  or  two  concave,  so  as  to  give  the  shapes  as  in  Fig8>  98  and  99, 
or  between  one  oonvex  lens  and  one  ooneave,  in  which  ease  the  con- 
vergent or  divexgent  nature  of  the  combination,  or  meniscus,  will 
depend  upon  the  relative  cnrvatures  of  the  two  snrfaoes. 

The  relation  between  the  angle  of  the  prism  and  the  |>ower  of  the 
leni,  or  combination  of  lenses,  which  with  it  forms  an  orthoscopic 
iMimhlnuiion,  depends  upon  geonietrieal  and  physical  principles  only; 
that  iH»  if  the  power  of  a  pair  of  ordinary  spectacles  be  given, 
together  with  the  dietaiice  between  the  eyes  for  whi<"h  they  are 
to  be  used,  then  the  prisms  wliich  will  render  the  combination 
orthoseopio  are  determined  at  once,  -without  reference  to  any  defect 
in  the  sight. 

Another  definition  of  orthoscopic  lenses  may  be  given,  which 
not  only  leads  to  a  more  sinnile  theory  of  their  effect,  but  also 
to  an  easy  method  of  fabrication.  Imagine  a  lens  placed  before 
the  face  in  a  vertical  position,  with  its  centre  midway  between  the 
eyes,  and  suppose  the  lens  so  large  as  to  reach  beyond  the  eyes 
on  each  side.     Also,  suppose  that  light  from  an  object  q,  Fig,  lOO^ 

Pio.  100. 


I 
I 

I 
I 


:^n^^<i 


after  traversing  the  lens,  emerges  from  it  as  if  it  came  from  q ;  then 
q  will  be  the  apparent  position  of  q  to  the  observer  behind  the  lens. 
Now  let  the  suriaee  of  the  lens  be  entirely  covered  except  the  parts 
AB  and  CD  immediateh"  before  the  eyes,  then  the  light  traversing 
these  parts  has  not  been  interfered  with,  and  may  still  be  said  to 
emei^  as  if  leaving  the  image  q,  if  we  neglect  the  error  due  to  the 
obliquity  of  incidence.  If  the  parts  a  b  and  c  D  be  now  cut  out 
from  the  larger  lens,  and  fixed  in  spectacle  frnmee  at  the  same 
distance  apart  and  in  the  same  relative  positions,  they  will  constitute 
%  paur  of  orthoscopic  spectacles :  hence  orthoscopic  glasses  may  be 
eonsidefed  as  prismatic  lenses  out  exoentrically  out  of  a  larger  lens. 
From  this,  of  coune,  arise  the  names  **  excentrio  *'  and  *'  deoentered  *^ 
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To  write  with  greater  aoouracy  it  should  be  mentioned  that  the 
distance  between  the  glasses  a  b  and  c  d,  when  formed  into  spectacles, 
should  not  be  exactly  the  same  as  it  was  before  they  were  cut  out  of 
the  lens ;  for  by  slightly  altering  this  distance  the  error  just  men- 
tioned, which  is  due  to  the  obliquity  of  the  incidence,  is  corrected. 

Several  pairs  of  orthosoopic  lenses  can  be  out  out  of  one  large  lens, 
as  is  shown  in  Fig.  101. 

Tliis  considerably  reduces  the  cost  of  manufacture. 

Fio.  101. 


For  further  details  I  refer  the  reader  to  Scheffler's  very  elaborate 
work. 

Orthosoopic  spectacles  are  not  yet  articles  of  commerce.  They  are 
not  made  in  England,  nor  imported,  except  to  demonstrate  their 
scientific  worth.  They  are  necessarily  very  expensive.  Unless  the 
lenses  are  of  a  very  low  power,  they  are  most  unsightly,  because  one 
part  of  the  margin  is  thin,  the  other  very  thick,  and  the  spectacle 
frames  must  be  made  to  correspond.     Some  patients  to  whom  they 
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liavG  l)oon  suppHedj  and  who  have  been  thoroiighlj  acquainted 
their  principles,  have   refused   to  weajr  them  on  account    of   their 
ugliness. 

Stmofmie    nptrtarlrf^^    literally,    peep-hole    epectaeles,    ore    better 

'Inown  in  science  than  in  pmctice,  because  they  do  not  afford  all  the 

benefit  that  tlieir  theory  holds  out,  hut  they  have  some  practical 

advantage,  and  besides,  afford  ajseistanee  in  examining  the  optical 

'  defects  of  the  eye» 

Speaking  of  the  appliance,  as  for  one  eye,  it  consists  of  a  goggle, 

which  so  fits  the  eye  as  to  exclude  the  light,  and   in  front,   tfe 

diaphragm  has  a  hole  or  a  slit  according  to  the  circumstance  of  the 

I  isase.     In  the  test  apparatus^  there  is  provision  for  trying  holes  and 

wits  of  different  shses  in  succession.     The  intention  is  to  cut  off  all 

'light,  and  to  allow  Tn,y%  to  enter  only  in  a  certain  direction.     It  is 

many  years  since  Millard  of  Oxford-street  made  several  of  these 

^itenopi^o  tests  for  me,  when  I  was  working  on  the  subject  of  cotuoal 

imea. 

Stieh  speotacJes  have  been  chiefly  used  to  obviate  the  dii&tnrbaiioe 

^to  the  image  on  the  retina,  produced  by  the  imperfect  light  which 

through  lateral  opacities  of  the  cornea.      Entrance  is  given 

only  to  the  light  that  is  subject  to  regular  refraction  through   a 

normal   refracting  |>art.      Much   trial   and   patience   is   needed   in 

making  the  most  of  such  an  apjiaratus,  and  a  cleN*er  optician  is  a 

ddeiattun. 

It  is  is^tU  known  that,  by  looking  tliiough  a  small  aperture,  and 

diminishing  the  ciirk^is  of  dispersion,  objects  can  be  seen  with 

oy  much  nearer  to  the  eye,  that  is  under  a  greater  angle.     But 

\  are  disadvantages  in  loss  of  light,  and  lo^  ot  the  extent  of  the 

[of  tisioxu 

may  be  combined  with  the  stenopieic  speetadea.  If  such 
combmatioQ  be  adopted  ftir  myopia,  in  order  to  avoid  loss  of  Hght^ 
the  slit  should  be  next  to  the  eye.  When  greater  distinctness  is 
required,  the  lso0  dioiild  be  next  to  the  eye. 

Primmtie  ^mHmir^.    TheM  are  merely  prisms  with  a  small  angle 
of  reftrndioa  made  in  {^teiii»  like  ordinary  qpeotade  lensos. 
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crnti^riug  of  the  /^w-w»<  is  of  the  utmost  imprirtance.     This 

pliahed  whem  the  vertical  points  of  both  surfaw^  are  dinM^lj  ^ 

opposite  to  ea<*h  other,  and  are  even'^liere  at  an  equal  diMauce  frouk 

pthe  margtn  of  the  lens.      It  is  obtained  vdXh  most    diificiilty    in 

\  of  an  oi'al  form.    Any  defect  is  most  marked  in  lem^es  of  liij^ 

power,  the  re<siilt  of  whioli  is  a  x^i^n^tic  effect.     Cheap  s^peotaeles 

are  alwa>*R  defective  in  this  respe<^. 

Th^"  Hidett  of  the  qiectacles  I'eqiiire  regulation,  not  only  as  regards 
oomfnrt  in  wearing,  but  for  the  proper  position  of  the  lensea  to  Ihp 
eyes.  They  should  not  press  on  the  temples,  but  take  their  hold 
beyond,  on  the  head.  A  single  side  is  enough  where  the  spectiiclets 
ar«^  tem{>orarily  worn,  but  when  they  are  to  be  always  on  the  facie^ 
there  should  be  a  folding  joint,  long  enough  to  foim  a  gentle  spring, 
which  lightly  presses  on  the  hack  of  the  head;  or  else  bent  in 
Lthe  form  of  a  hook,  t/O  encompriss  the  ear.  Tliey  should  be  fitted 
riUH]5ording  to  the  length  of  the  head,  and  the  kind  of  lens 
be  used. 

Con<iive  leuf^es  should  l)e  bnnight  as  elo^^  to  the  eye  as  the  ej 
lashes  or  the  eyeli<L*  will  admit ♦  If  not,  they  will  re<luee  the  iniag#  < 
on  the  retina,  as  w*eU  as  cause  indistinctness,  because  the  peri* 
pheral  rays  mil  be  lost.  The  higher  the  focus  ut  the  leu8»  the 
greater  will  be  the  disadvantage  of  distance.  Pmctieally,  it  matters 
nothing  to  pla<>e  a  low  lens  at  three-fiUiuters  of  an  inch  from  the 
eye.  This  will  be  l>etter  understood  by  referring  to  the  Flga.  85 
and  91. 

Convex  lenses  should  also  be  placed  close  to  the  eye,  although 
not  so  many  i>erii>herul  rays  are  lost  when  they  are  in  a  more 
fnrward  po^iitiori,  as  in  tlu?  m&B  of  cfmeave  ones*  Fig.  87  ex- 
plains this. 

It  is  altogether  dilferent,  w^hen  a  convex  lens  is  used  as  a  reading 
ghiss.  Fig.  80  will  explain  what  i«  meant.  In  this  case,  the 
emergent  light  is  oonvergent,  and  thei'efoi'e  there  is  a  definite  point 
at  sonic  distance  frnni  the  lens,  at  which  the  eye  rcHMVCs  the  greatest 
quantity  of  liglit.  The  distance  between  tlie  object  and  the  glajis 
must  1)6  greater  than  the  focal  distance  of  the  glass.  The  field  of 
vitiion  is  reduced,  the  further  the  eye  is  held  from  the  glass. 

Thf  umttriah  of  fchivh  /ntxrH  are  mtuiv  demand  a  eliort  notice. 
Crystal,  or  Brazilian  quartz,  has  advantages  over  glass  in  bc4ng 
hanlcr,  ami  tlii/ri^fore  less  likely  to  scratch,  and  not  so  liable  to  bi-euk, 
in  bcunr»g  a  higlier  pfjlinh,  and  in  being  moi*e  refractive,  i-equiriug 
less  curvatm'e  in  working,  and  therefore  less  thickness  as  a  lens. 
The  disadvantages   are,   tlie   ditticnlty  of  prooiuing   a   thoroughly 
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colourless  piece,  without  specks  and  impurities,  the  usual  mass  of  it 
in  the  market  being  defective  and  coloured. 

It  may  be  mentioned  that  crystal  should  be  cut  in  its  optical  axis, 
that  direction  in  which  only  single  refraction  is  given.  To  economise 
the  material,  unworthy  opticians  work  it  in  other  directions,  and 
therefore  supply  an  improper  article.  A  polarising  apparatus  at  once 
detects  the  imposition. 

Glass  is  often  supplied  by  rogues  for  crystal.  Any  one  can  ascer- 
tain whether  he  has  before  him  the  one  or  the  other  by  applying  a 
file  to  the  edge  of  the  material.  The  density  of  the  crystal  is  at 
once  apparent.  Glass  is  readily  cut.  The  groimd  edge  of  crystal 
is  always  clearer  than  the  ground  edge  of  glass. 

The  dispersive  power  of  crystal  is  sometimes  spoken  of  as  being 
disadvantageous.  This  has  nothing  to  do  with  the  question  of 
spectacles,  although  it  may  interfere  'wath  lenses  for  telescopes  and 
microscopes. 

Crown  glass  is  the  material  of  wliieh  lenses  for  spectacles  should  be 
made.  Although  it  scratches  easily,  its  commercial  value  is  low,  and 
when  the  frequent  necessity  for  changing  spectacles  is  taken  into 
consideration,  it  has  an  advantage  in  a  monetary  point  of  view. 
An  inferior  glass  not  well  polished,  is  often  supplied  to  save  expense, 
and  as  very  few  persons  who  are  not  practical  opticians  can  tell  any- 
thing about  the  quality,  the  buyer  must  ensure  a  good  article  by 
dealing  with  a  trustworthy  optician.  A  great  many  of  my  patients 
have  been  well  served,  and  reasonably,  by  Mr.  Millard,  of  '3'W, 
Oxford-street.  I  must  also  speak  well  of  what  has  been  done, 
according  to  my  orders,  at  the  establishment  of  Messrs.  llorne  and 
Thomthwaite,  of  Newgate-street. 

Hypermetrojnc  persons  who  require  spectacles  for  reading,  as  well 
as  for  seeing  distant  objects,  may  have  the  lenses  ground  in  two 
curves,  a  lower  with  the  greater  curve,  an  upper  with  the  lesser. 
I  think  it  better  to  have  the  two  lenses  cut  into  senii-cireles,  and  put 
edgeways  on  each  other,  because  there  is  less  disturbance  of  sight 
when  the  eye  crosses  the  break  of  the  foci,  and  the  change  is  more 
definite.  The  wearer  must  take  care  that  his  spectacle-frame  is  so 
placed  that  the  lenses  fall  well  into  their  required  positions.  These 
spectacles  are  sold  under  the  names  of  Franklin's*  glasses,  and  glasses 
a  (loffble  fof/er. 

Spectacles  which  are  made  in  a  nose  clip  require  a  strong  spring, 
else  they  wabble,  and  get  displaced.  Unless  the  lenses  be  very  large, 
they  are  never  sufficiently  in  proper  position  when  used.  Sometimes 
extra  metal  or  shell  is  added  to  the  insides  of  the  eye-pieces  to  throw 
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the  lenses  further  out.      Other  denoes  aro  adopted   for   the  s^lH 
puqjuae*  ^ 

Tinting  or  cohimmj.  This  caii  be  combined  only  with  lensee 
made  of  glass.  Tinted  lenses  are  in  fact  worked  out  of  eoloured 
glass.  With  lenses  of  low  fK)wer  there  is  not  niu<^h  disadvantage  in 
colourijig.  With  those  of  high  power,  colouring  is  ohjectiunable,  in 
consequence  of  the  intensity  of  the  tH>lour  in  the  tliickcr  part«.  The 
oonvex  lens  \^ill  be  darkest  in  the  centre,  and  the  concave  at  the 
eireumferenoe.  The  eftt»ct  of  ixilonr  can,  however,  be  obtained  with 
any  foeal  power,  however  high,  without  disadvantage,  by  selecting 
that  which  is  requiretl  iu  a  plano-convex,  or  a  plano-concave  fomi, 
and  attacliing  to  the  plain  surlace  a  strip  of  coloured  glass  with 
Canada  balsam. 

Besides  what  I  have  said  in  the  chapter  on  "  Eye  Shades"  about 
screening  the  eye  with  cc*lour,  I  make  the  follo^\ing  remarks  becaujse  I 
of  the  present  rage  i\ir  tinting  lenses  under  the  idea  of  preserving"  ™ 
the  eyes.  To  the  healthy  eye  coloiu-ed  speLitacles  are  objectionable, 
beeaiu?e  they  remove  the  natural  stimulus  of  wh]t«  lights,  and  rt^nder 
the  retina  imduly  sensitive.  ( Colour  used  iu  this  way  is  more  likely 
to  iuducM^j  disease  than  to  prevent  it. 

Catnmcl  HpfTtmles,      Tliis   means   lenses   that   ai'o  required  after 
cataract  has  been  removed,  or  after  the  crystrtlUne  lens  has  been   ■ 
lost  in  any  way.     Tlie  lenses  are  necessfirily  of  ver\"  high  power.  | 

Tlie  erjistalline  lenses  being  absent,  all  power  of  at^commu elation 
is  lost.  The  lenses  that  are  used  as  a  substitut-e  can  give  distinct 
images  only  at  detinite  distancM?s.  Two  sets  practically  siilfice,  tho 
one  for  neai*  ^dsion,  the  other  for  far. 

The  recpui*ed  foci  must  be  detenuined  by  actual  experiment. 
Their  values  \^ili  mucli  depend  on  the  formation  of  the  eye,  whether 
it  be  emmetroi»ic,  b>7)ennetropic,  or  myopic.  For  most  patients 
who  have  been  emmetnjpic,  lenses  of  two  inches  and  a  half  ibei  are 
required  for  the  near  point,  and  four  inches  frx^i  for  the  far.  The 
myopic  eye  reqiures  lower  powers.  Patients  sometimes  try  to  make 
one  pair  of  specrtach^  answer  ibr  all  pm^ioses,  by  pushing  them  close 
to  the  eyes  to  see  far  tilings,  and  away  from  the  eyes  to  see  small 
objects.  It  is  impossible  by  guch  a  plan  to  get  a  proper  \dsual 
range. 

Theoretically,  there  are  grave  optical  disadvantages  in  placing 
lenses  outside  the  eye,  to  supply  the  removal  of  the  natural  lenses, 
Pnieti«*ally,  they  are  not  recognised. 

As  the  lenses  are  necessarily  heavy,  the  spectacle  frames  shoxdd  be 
as  light  as  is  cx>nsistent  with  strength. 
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CHAPTER  XIV. 

THE    OPHTHALMOSCOPE. 

DISCOVKRY    OF    THE     ()PHl^IIALMOSCX)PE — CONDITIONS    WHICH    CONGE 
THE    EYE     FROM    COMMON    ()HSERVATH)N — ERECT    AND    INVERT 

IMAGE ACrrUAL,    OR    REAL    IMAGE,    AS    OPPOSED    TO    A    VIRTU.^ 

OR     APPARENT     ONE EXAMINATION     BY     THE     DIRECT     METHO 

SO  AS  TO  SEE  THE  ERECT  VIRTUAL  IMAGE — EXAMINATION 
THE  INDIRECT  METHOD  ;  SO  AS  TO  SEE  THE  REAL  INVERT 
IMAGE — A  FEW  WORDS  ON  OPHTHALMOSCOPES  IN  GENERAL 
1)ES(*RI1>T10N  OF  SOME  OF  THE  OPHTHALMOSCOPES  IN  USE 
lUNOd'LAR  OPHTHALMOSCOPES — DIRECTIONS  FOR  USING  TJ 
OPHTHALMOSCOPE — ^THE  NORMAL  ASPECT  OF  THE  RETINA  A: 
OF   TIIK   OPTIC    DISK — ANOMALIES    OF   THE    FUNDUS   OF   THE    K\ 

The  ophthalmoscope  is  now  so  famiKar  to  us,  and  its  use  so  w< 
knowii,  that  it  is  no  longer  necessary,  in  a  treatise  like  the  presei 
to  1)0  ehxpuMit  in  its  praise ;  nor  is  this  the  place  to  enter  at  ai 
length  u])Oii  tho  history  of  the  discovery  of  the  instrument.  Foi 
shadowed  hy  (/umming,  Bri'icke,  and  Babhage,  five  and  twen 
years  ago,  and  perfected  by  Helmholtz  five  years  later,  it  is  o] 
more  e^xaniplo  of  the  important  truth,  that  great  discoveries  are  ii 
made  by  lucky  hits,  or  by  i\iG  sudden  insights  of  clever  men,  but  a 
the  slowly-won  ]>roduce  of  laborious  and  earnest  search,  the  harv€ 
of  long-sown  schmI  and  patient  husbandry. 

An  arcouiit  of  the  conditiona  ichich  coiweal  the  back  of  the  eye  fro 
com f lion  ohsvrratlon  must  first  be  explained^  in  order  that  ire  may  leat 
so  to  (i(/(fj/t  our  means  of  observation  aJi  to  bring  it  into  Hew. 

How  is  it,  when  we  look  into  the  eye  through  the  little  roui 
^vindow  in  it  called  the  i^upil,  that  we  do  not  see  its  inner  parts 
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As  it  is,  80  far  firom  seeing  a  chamber  with  bright  and  varionsly- 
colonred  walls,  we  are  met  by  an  absolute  darkness.  To  understand 
this  remarkable  exception  to  the  ordinary  results  of  vision,  we  must 
examine  a  little  more  closely  into  the  conditions  of  vision. 

An  object,  in  order  to  be  visible,  must  project  rays  of  light  in  the 
direction  of  the  observer's  eye ;  which  light  may  be  its  own,  or  may 
be  borrowed  light,  as  has  been  ftdly  shown  in  the  chapter  on 
"  Geometrical  Optics."  Any  object,  therefore,  which  does  not  pro- 
ject rays  of  light  in  the  direction  of  the  observer's  eye,  is  invisible, 
and,  so  far  as  that  observer  is  concerned,  darkness  occupies  its  place. 
Many  objects  absorb  the  light  which  falls  upon  them,  and  in  the 
degree  in  which  they  do  this  they  are  called  dark  or  black  objects. 
Few  objects  or  none,  however,  absorb  every  ray  of  incident  light,  and 
few  or  no  objects,  therefore,  are  absolutely  black.  Still  less  is  the  inner 
eye  a  black  object ;  on  the  contrary,  when  we  do  succeed  in  seeing  it, 
we  find  it  bright  and  beautifully  coloured.  The  reason  why  the  inner 
eye  seems  dark  to  an  observer  is  not  that  it  is  really  black  or  absorbs 
all  incident  light,  for  it  reflects  a  good  deal  of  light,  but  that  it 
reflects  such  light  in  a  direction  other  than  that  of  the  observer's  eye. 
Light  projected  away  from  our  o^^^l  eye  is  to  us  as  useless  as  light 
wholly  absorbed.  If,  then,  we  can  get  the  inner  surfaces  of  the  eye 
to  project  light  in  the  direction  of  our  own  eye,  or  if  we  can  get  our 
own  eye  into  the  path  of  the  light  which  they  project,  we  shall  then 
see  that  these  surfaces  are  highly  luminous. 

This  is  one  part  of  the  problem,  namely,  how  to  peroeive  mere 
light  from  the  inner  eye.  But  we  want  to  see  more  than  mere  light, 
we  want  to  see  a  picture  of  details.  We  do  not  wish  to  see  the  inner 
eye  luminous  as  an  opal,  but  to  see  its  structure  in  all  the  variety  of 
its  parts.  We  msh  to  turn  a  dark  chamber  into  a  luminous  one, 
and  the  luminous  into  a  pictured  chamber. 

It  ap2)ears,  then,  that  wc  have  here  two  duitiuet  2)robIems  :  Jirst,  to 
vwke  the  inner  eye  luminous  instead  of  dark  to  us ;  secondh/,  to  advance 
from  mrre  lumimsity  to  the  distinction  of  details,  I  sliall  now  proceed 
to  explain  accordingly,  first,  why  it  is  that  the  inner  surfaces  of  the 
eye  project  their  reflections  away  from  the  eye  whi(^h  looks  towards 
them ;  and  secondly,  how  it  is,  when  we  do  succeed  in  intercei)ting 
these  reflections,  that  they  give  us  the  impression  of  mere  illumina- 
tion, and  not  of  a  picture.  The  cause  of  both  these  dilKculties  lies 
in  the  dioptric  media  of  the  eye,  the  cornea,  the  lens,  and  the 
humours,  which  impress  a  peculiar  direction  upon  the  rays  of 
incident  and  issuing  light  which  traverse  them  in  entrance  and 
exit.  The  action  of  these  media  is  first  to  return  the  rays  of  light 
to  the  point,  and  only  to  the  point  whence  they  came,  which  point 
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cannot  be  niir  o%\^i  pupil,  fVir  bntli  piipilB,  the  observing  and  tt 
obsi^rvGd,  are  in  a  like  difficulty  of  darkue88.     Secoudly,  they 
not  diapersieg  but  eoudenaing  media,  and  tliey  tliereft>re  send  fort! 
the  rays  r*3Ho«tod  from  the  btu^k  of  the  oyo  in  a  pen<:Q  of  oonvergeuc 
Now,  (M^n verging  rays  falling  upon  oiu*  own  normal  eye  cannot  gi% 
details*  for  they  will  meet  U)o  soon,  and  form  their  picture  anteric 
to  the  retina,  the  retina  reeeiving  only  a  sense  of  tvonfused  light.      In 
the  normal  eyo  those  rays  only  can  be  united  upon  its  retina  whit 
are  parallel  or  divergent,  parallel  rays  uniting  upon  it  without  effar 
and  ihvergcjit  rays  being  compelled  to  imit^i  there  by  means  of 
appamtus  of  aeeomnxodation. 


In  Pig.  103,  we  see  the  normal  eye  at  rest,  so  that  the  parall^ 
rays  r  r,  r  ii',  meet  upon  its  retina  at  a.     It  is  clear,  then,  that 
CMjnvergent  rays,  as  k  o,  n   o',  wmild  meet  at  a  point  ./*,  anterior 
the  retina,  and  cross  over  to  form  a  circle  of  iHspei'sed  light  upon  it. 

Let  us  take  another  \new  of  the  matter,  and  let  a,  Fiff*  104^ 
be  any  point  on  the  surface  of  tho  thing  seen,  and  a  x,  a  y  a  peiieil 
of  divergent  rays  of  light  reflected  therefrom.  These  rays,  as  tJiel 
etri^G  the  oomea  and  lens,  leave  the  air,  and  traverse  these  dc 

Fio.  104, 


niediu,  whieh  refract  them,  and  bring  them  again  to  a  point, 
u»,  however,  put  this  a^ide  for  the  moment,  and  suppose,  a»  i  _ 
Fig.  l(i;i^  the  rays  from  the  many  opposite  points  of  the  object  to 
pa««  through  the  oomea  and  lens  8imi>ly  as  througli  the  air,  mm 
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picture  of  the  retina  is  foi-nied  tip(ni  the  oliject  for  which  tliat  ejB 
ifl  accommodfited,  it  is  clear  that  this  pietiire  ciiiinot  he  formed  alal 
upon  the  retina  of  the  r>l)8on'er,  iink-Bs  the  retina  of  the  ohserver  bfl 
itself  the  ohject.  Here,  however,  we  are  met  hy  the  other  ditfieiiltn 
to  whieli  I  have  alluded.  If  the  ohserver's  retina  be  the  object  fcfl 
whieh  the  ohsflervetl  eye  is  noeoniniodated,  thi^  hitter  eye  is  aeeonimoj 
datetl  for  an  object  from  wliicli  it  receives  no  light,  for  an  objeet,  thai 
is*  which  does  not  illumine  it ;  whereas,  as  w^e  have  seeUi  all  objedfl 
wliieh  are  A-isible  are  visible  only  by  means  of  the  rays  of  light  whicfl 
they  emit  or  reflect  towards  the  ohserver.  The  retina  eaiinot,  it  iP 
clear,  give  off  a  picture  of  itself  if  there  are  no  rays  of  light  ineident 
upon  it  wliich  it  can  reflect  in  order  to  form  8uch  a  picture. 

But  we  are  not  yet  at  the  root  of  the  question,  hr>w  it  is  that  no 
light  is  reflected  from  the  back  of  the  observed  eye  to  the  retina 
the  observer ;  liuw  it  h,  in  a  word,  tliat  tlie  pupil  is  black  ?     It  caiinc 
be,  aa  I  have  said^  that  no  light  is  reflected  from  the  back  of  the  eye 
for  no  objects  absorb  all  the  light  which  falls  upon  them,  still  less  an 
object  hke  the  inner  surface  of  the  eye,  which  in  one  place  is  nearly 
"white,  and  is  nowliere  bhxck,  even  in  our  common  sense  of  the  word.^ 
It  must  be  then,  as  we  6n|ipo«ed,  that  light  is  reflected  from  the  innoM 
eye,  and  that  it  passes  through  its  own  pupil,  but  is  so  dir«*tted  tlmt 
it  does  not  pass  throngli  tlie  observer's  pupil     Helmholtz  has  giveii 
a  parallel  instance  to  this  in  the  eye-piec*e  of  a  microscope.     He  say^fl 
let  the  ocukr  glass  of  the  eye-piece  of  a  microscope  be  replaced  by  a 
piece  of  white  drawing  paper.     If*,  now,  the  objective  lens  correspimd 
in  foc^l  length  \^ith  the  length  of  the  tube,  as  it  generally  does,  theiM 
tliis  lens  most  foiTii  pictures  of  smTOunding  objects  upon  the  dra^Tng 
paper,  as  our  lens  does  upon  miY  I'otina,     But  if  we  look  through  the 
objective  the  drawing  paper  will  appear  to  us  quite  dork ;  like  the 
pupil,  it  sliows  us  nothing  but  darkness.     It  is  necessary  for   the 
success  of  this  experiiuent  that  the  tulie  of  tlie   eye-piece  be  well 
blackened  within,  ur  we  have  luit  finly  reflectiotls  from  the  drawing 
paper,  but  also  iiTcgnlar  reflections  from  the  sidos  of  the  tubt*,  which 
w^ill  render  tlic  ilrawiug  ]Kii>er  visil>]e,  as  in  the  case  of  albinos,  where 
w^e  have  irregular  ilhimiuatious,  by  means  of  au  impigmented  iris, 
and  in  wliom,  therefore,  the  back  of  the  eye  is  not  imisible. 

How  is  it,  tliat  in  tlie  eye-piece  of  the  microscope,  in  a  cameri^J 
obscura,  and  in  the  human  eye,  we  have  this  invisibility  of  the  light  j 
reflecting  paiis  which  are  o^iposite  to  the  lens  ?     After  wlnU  I  have 
said,  the  explamttiou  is  almost  unnecessary.     I  have  shown  that  the 
lens  of  the  eye  has  two  foci,  conjugate  as  they  ore  called,  and  tliat^j 


the  rays,  if  acjcurately  reflected,  which  is  the  case  or  nearly  so,  'f^^^Xv  y 

between  them.     There  sUo->/^^ 


jilay  between  these  two  foci  aud  ouly  be 
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lor  n  ofcjeel  fron  wUdt  tt  i«nm»  no  figlil,  ior  «&  cbfccl^  that 
vUeh  doQi  ml  iOsBme  il;  wlia«H»  is  ire  Imv  mm*  all  ol^eeto 
vinbfew  YiAfeoiiljlijriBeBiwof  tkeis^Qf  liglit  wloNdk 
the;'  €ail  or  i«feel  tofwsidt  ^  oIiiili.    Tfe  retina  anaiyi,  it  ii 


r,  gif^df  sfietmcif  itelf  if  thflnen^iHiimTmcif  figfat 
vpoii  it  whkh  it  am  idket  in  Ofdcr  to  kmm  maA  m  pietarew 

But  119  are  Ml  jei  at  tferoot  of  tk»  ^oeilHn*  how  it  m  Utat  00 
fight  y  r«i«i!t«d  from  the  hsek  of  the  ehmffveJ  mjm  to  the  rdinA  irf 
tbeebMTinpr;  hem' it  ts,  t]iaw«9ffd,thit  thepn^  khki^?  It  cmaot 
he,  IS  I  bire  Hid^  that  no  light  it  lelleoled  fimn  the  hedt  of  the  €jre> 
fermolgediehmb&U  the  Ughtwhidifidb  open  t  lesea 

ehfeet  Vke  the  tmer  rai&ee  of  the  ejB,  which  in  one  piece 
wUiev  Slid  ii  Dflpvhoe  Ueek,  even  m  our  fywpww  eeaise  of  tbe 
It  gCTit  he  tten»  ee  we  wppoied,  ttet  Kghl  ii  nAeded  from  the 
0j%  ad  that  it  peaKi  throng  Hm  own  popil,  hot  ia  ao  dtredtKl  thai 
it  doea  not  peai  tfaitMi^  the  otaeirer'g  poptL    Hehnheii^  hae  giren 
a  pataDel  hwtaniie  ta  thia  in  the  eje>paeoe  of  a  mkroaeope.     He  aajn^ 
let  the  oenkr  glua  of  the  eje-piaee  of  a  nio^jecope  be  replaced  hjr  fl 
pieee  of  whitm  drawing  paper.     If,  now,  the  ohfectiTe  bna  eonreapoi^| 
in  fbeal  kngth  with  the  length  of  the  tmbet  m  it  geneiallj  doeav  theiff 
tUa  lent  mnd,  tana  pictnrea  of  anrronnding  obje^^  npon  the  drmwing 
paper^ »  oar  lena  doea  npon  our  letiiia.    But  if  we  look  through  the 
ob^eistiTe  the  dfmwing  paper  will  appear  to  na  quite  durk ;  like  the 
piqiil,  it  showa  na  nothing  hot  darkneae^    It  is  neeeeMrr  far  the 
cnoeeea  of  thia  expertaietit  that  the  tube  t£  the  eye-pieee  he  well 
hladbeoeil  within^  or  we  bare  not  onljr  lefieetiona  from  the  «lrawing 
paper,  but  alao  irrpgular  leBectioaia  firotn  the  sidea  of  the  tube,  whii^ 
will  rPDiler  the  drawing  paper  risible^  aa  in  the  cue  of  albinai^ 
wii  have  inegnkr  iUmninationa»  bj  means  of  an  mil 
and  in  wbotnif  therelofe,  the  back  of  the  eje  is  not  inridble. 

How  ii  itf  that  in  the  eje-piece  of  the  micDjecope,  in  a 
«i>beefm,  luiiA  in  the  bttntan  e?e,  we  ha^e  this  invisibilitj  of  the  ligl 
I'efiertiiig  pnrtji  whidi  are  oppoette  to  the  lens  if    After  what  I  hitve 
aiud^  ih*         '  1  i^  ahnoai  imneceeearjr.     I  hnre  ahown  tlint  ihti^ 

**«»  ^^  two  fiwi,  0o«yttgate  aa  they  ara  ealled,  and 

th*t  mr*,  ii  ac^tmtely  relleeted,  which  is  the  ease  or  nearly  eo,  nai; 
l4iiy  beCwpen  tli^*  two  foci  and  only  ImpIwmi  them.    Tbete  i 
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be  no  vagabond  rays  det4iohed  on  either  hand.  To  refer  again  to 
our  figure,  the  ra\*s  from  any  point  a',  in  the  retina^  form  the  pencil 
of  dhergent  rays  a  l,  a  l  ;  they  then  strike  the  lens  l  l\  and,  bt'ing 
refhuied,  form  the  eoiTuspoDding  and  opposite  oone  L  A  l\  the  apex 
of  which  IB  at  the  ohjecjt  from  which  the  light  is  originally  reflected. 
Ht?re  A,  the  picture  of  a',  is  formed.  But  although  the  picture  of  a' 
is  at  A  only,  yet  there  is  reflected  light  proceeding  from  a'  at  any 
point  witliin  the  cone  i.  a  i/;  and  an  eye  pkeed  anywhere  witliin 
that  oone  would  therefore  perceive  such  hiniinosity,  while  an  eye 
placed  anywhere  without  its  bounds,  as  at  e  or  e',  would  not  receive 
any  of  the  reflected  rays,  and  the  point  a  would  he  to  such  an 
observer  a  dark  jioint,  because  the  rays  from  it  pass  him  by.  The 
eye,  then,  wliieh  is  to  receive  light  from  a',  must  be  placed  within 
the  cone  l  a  l\  But  here  lies  the  dilfioulty  :  the  eye  of  the  observer 
cannot  be  placed  within  the  cone  l  a  l',  to  I'eceive  the  pencil  of 
emergent  rays,  without  at  the  same  time,  and  by  the  same  movement, 
intercepting  the  incident  pencil,  which  is,  of  course,  exactly  co-incident 
aufl  commensurate  with  it ;  without  intercepting,  that  is,  the  very 
light  wliieh  is  to  ilhmiine  the  back  of  the  eye  and  make  it  visible* 
ThiL'^,  by  the  interj^kosition  of  heads,  we  darken  our  nrighbour's  eye, 
and  our  own  eye  is  darkened  to  liira.  The  ophthalmoscope,  therefore, 
which  reveals  to  us  the  back  of  the  eye,  must  do  so  by  eluding  these 
dilficulties.  It  is  clear  that,  as  the  main  ilifliculty  lies  in  this,  that 
oiu*  own  eye  is  not  a  source  f»f  light  to  oui*  neighbour's  eye,  if 
we  can  make  our  own  eye  a  source  of  light,  we  shall  then 
get  over  the  ditficulty.  And  we  can  do  so  by  means  of  a  pierced 
reflector.  By  looking  through  a  small  hole  in  a  polished  plate, 
which  plate  reflects  the  light  of  a  lamp  on  tu  the  eye  examined, 
-we  get  exactly  in  tlie  line  of  the  rays  jilaying  between  the  plate  and 
the  eye  which  looks  at  it,  without,  as  in  ordinary  circumstances, 
interc^epting  the  incident  ra^'s.  In  this  way  we  may  reeeive  light 
from  the  back  of  the  eye  in  fi*ont  of  us. 

By  the  ophthalmoscoiie  alone,  then,  can  we  arrive  at  any  clear 
vision  of  the  fundus  of  the  eye.  8uch,  at  least,  is  the  abstract 
reasoning  of  the  matter.  At  the  same  time,  although  light  is 
reflected  from  the  iiiner  eye  vnth.  almost  perfect  regulai'ity,  y^t  there 
are  some  rays  so  irregular  that  by  a  little  management  they  can 
be  received  by  the  observer,  and  the  I'etina  just  seen  by  means  fif 
them.  If  the  reflection  were  absolutely  true,  no  luminosity  from  a' 
ooidd  be  seen  outside  the  emergent  cone  l  a  l',  yet,  as  a  matter  of 
practice,  it  is  not  absolutely  true,  and  the  eye,  if  cleverly  placf^d  jitst 
at  the  borders  of  this  c<me,  nuiy  catch  a  few  truant  rays.  To  do  this, 
let  the  reader  place  a  candle  opposite  to  an  eyB^  and  then  s<^  place 
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a  screen  between  his  own  eye  and  the  candle,  that  the  candle  ia 
obseuredj  and  only  just ;  the  reflected  light  frtjm  the  ohserved 
ought  now  all  to  return  to  the  eandle,  but,  in  fact,  some  few  rays 
retleeted  iiTegularly,  and  these  may  be  caught  by  the  obBerver 
eye  if  he  peei^s  closely  past  the  edge  of  the  screen  and  candle  into  the 
object  eye.  The  screcu  is  necessary,  as  the  light  from  the  eancUe 
would  othenrise  dazzle  the  experimenter,  and  render  the  few  irreg^ar 
rays  invisible  by  contrast. 

Another  experiment  will  illustrate  the  state  nf  things  still  farthc 
The  reason  we  see  no  luminosity  from  our  neighbour's  eye  is  becau 
the  rays  reflected  from  the  back  of  it  are  all  made  uj*  into  a  cone 
the  lens,  and  returned  to  the  puint,  and  only  to  the  point  whenc 
they  came ;  and  none  do  come  from  within  our  own  eye»     Suppoa 
however,  we  could  neutralize  this  action  of  the  lens,  and   preven 
its  returning  all  the  rays  to  the  outer  focus  exclusively,  the  observi 
might  then  receive  a  number  of  them,  and  the  back  of  the  eye  wou 
appear   luminous.      Tliis   is    easily   d<me   by  placing   a  dispcsrsii 
medium  in  front  of  the  eye  U^  neutralize  the  converging  action 
the  lens. 


Fio.  utt. 


Buch  an  obeervation  was  made  by  M^ry  in  1704,  who  hapi>en€ 
fitr  some  nuds  i»f  amusement  or  philosophy,  to  ho  hokling  a  cat  undc 
Avat4>r.      Tho  cat's  retina  became    luminous   at   once ;    the    reannia 
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being,  that  the  emergent  pencils  of  raye,  when  they  leave  the 
lens  and  eoniea,  pass  tlirough  water,  which,  unlike  the  air,  being 
of  equal  refractive  power  to  the  aqueoiii?  humour,  or  nearly  equal, 
does  not  deflect  tlieni.  On  h>aviiig  the  plane  surfiioe  of  the  water, 
however,  they  enter  the  air,  and  the  air  being  of  a  lower  refractive 
pfjwor,  dispei^es  them,  and  gives  an  cred  rirfunl  (limttmhed  imaf^e 
of  the  fiuidus  anterior  to  the  retina. 

In  Fig.  100,  let  w  W  be  the  water  level,  l  l'  lens,  l  r,  l'  r,  rays 
isauiug  from  a  jM>LQt  p  at  the  hack  of  the  eye  P.  These  rays,  passing 
into  the  air  from  a  normal  eye  at  rest,  would  he  parallel,  as  I  shall 
soon  explain.  But  let  l  w,  l'  \v',  he  mxvh  rays  issuing  under  water, 
and  therefore  not  changed  in  Jireetion,  and  let  w  r',  w'  r',  be  the 
lines  of  their  divergence  on  leaving  water  for  air,  which  meet  in  //, 
they  will  thus  appear  not  t^o  come  from  i%  but  from  h^  and  the 
pirtiu^e  will  seem  to  be  formed  at  ^,  and  will  evidently  he  a  dinii- 
nidied  image  of  p. 

Two  words  have  been  used  in  qualification  of  the  image  of  p  which 
must  be  fully  explained,  as  they  vnR  frequently  re-appear,  and  they 
are  very  important.     These  are  "  erect "  and  **  virtual/' 

The  mf/ecfire  nrvt^  and  iht'  opponite  adjecfitf  ininied^  are  not  difficult 
to  imderstand,  for  they  are  used  in  their  ordinary  senses. 

An  erect  image  is  shoira  at  Fig,  90,  page  247;  an  inverted 
image  at  Fig.  S^K  page  247.  In  each  of  these  figures,  \  q  i  m 
tlie  imago  of  an  object  o  q  o'.  The  formation  of  these  images  is 
exi>lained  by  Figs.  86  and  87,  and  the  corresponding  letter-press. 

If,  on  the  other  hand,  instead  of  using  a  condensing  or  convex 
lens,  we  use  a  concave  or  dispersing  one,  we  shall  see  that  the  rays 
passing  througli  the  lens  ai^e  no  longer  so  directed  as  to  tend  to 
an  inverted  image. 

A  rirtual  or  apparent  errct  mmge^  an  opposed  to  an  ncUinl  or  real 
inreried  mie^  is  next  to  be  distinguished.  The  dilference  between 
them  is  very  impoiiant. 

An  image  seen  by  the  eye  may  he  actually  situated  in  tlie  plane 
where  it  seems  to  be,  or  it  may  be  really  formed  elsewhere,  and  only 
appear  to  be  in  the  plane  attributed  to  it  by  the  obsen-er. 

In  Fig.  lot),  let  l  m  be  the  surface  of  some  water  in  a  basin,  l  n  m. 
Let  A  B  V  be  a  pole  meeting  L  m  in  r.  If  n  be  any  point  in  the  part 
B  c,  wliieh  is  beneath  the  surface,  then  it  has  been  shown  by  Fig.  77» 
page  2^1}*,  that  the  apparent  position  of  d  %%ill  be  at  d,  which  is 
directly  above  it*  Similarly,  every  point  in  b  c  will  have  its  appa- 
rent position  directly  al>ove  it.  These  apparent  points  will  give  m  n 
the  position  b  c  .  Thus  the  pole  will  appear  to  be  bent  at  b,  but 
the  image  seen  within  the  water  will  not  really  l>e  foiined  whoiN? 


Am^ 
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soiircea  of  light*  while  the  near  point,  x,  is  Been  clearly.     By  thes^ 

changes  in  its  acconiniotlation,  the  eye  iiiBensibly  lunms  to  judge 
of  distance;  and  this  fiieulty  may  ho  cidtivated  in  a  remarkable  way 
by  riflemen,  sm-voyors,  and  utliers.  WJien,  therefore,  the  rays  which 
issue  fi'om  any  point  are  divergent,  that  point  is  said  to  he  at  a 
finite  distance  from  the  eye  ;  if  parallel,  the  ptdnt  is  said  to  he  placed 

Fia.  loe. 


at  an  infinite  or  indoterrainato  distaneo,  infinite,  that  is^  in  relation 
to  the  ennflnes  of  \i9i0n.  Thim  it  is  fur  the  normal  or  so-called 
einmetit)pio  eye.  In  such  an  eye,  when  no  efforts  of  aceoniniodation 
is  made,  or  as  we  say  less  accnrately,  when  it  m  acconmio dated  for 
infinity,  parallel  rays  come  to  a  focus  npon  the  retina,  and  of  course 
in  the  reverse  sense,  it  follows  that  rays  reflected  from  any  point 
in  that  rt^tina  issne  parallel  from  the  eye.  In  Fig,  108  we  supposed 
the  eye  to  be  uormalj  and  in  such  an  attitude, 

FiQ.  110, 


Again,  in  Fig.  11  Oj  lot  a  n  be  an  emmetropic  eye,  and  let  its 
accoramodation  be  set  at  rest,  either  by  cutting  off  its  vision  of  near 
objects,  or  hy  paralyzing  its  accommodation  mth  atropine.  Next  let 
ua  tlirow  tlie  light  of  a  flame  into  it  from  a  converging  mirror,  then 
F  L,  f'  I.,  will  represent  such  rays  of  roilected  light,  which,  on 
traversing  the  dioptric  apparatus,  the  cornea,  lensj  and  himiours,  will 
be  mxited  before  the  retina,  and  will  cross  as  l  /,  l  ./ ',  making  a 
oircle  of  dispersed  light  upon  the  retina.     A  district  of  the  retina 
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the  candle  or  light  point,  x,  ia  placed  in  front  of  the  toilette  mirror 
A  B,  and  its  rajs  are  thence  reflected  to  the  obsen'er's  eje*  The 
image  of  the  candle,  as  conmion  experience  tells  iib,  now  seems  to  be 
fonnerl  behind  the  mirror,  and  as  far  behind  as  x  is  really  in  front  of 
it.  It  is  aimplj  the  sn|>pOfcjition  made  by  the  eye,  which  has  learned 
to  judge  of  distance  by  the  degree  of  divergence  of  the  incident  rays, 
that  the  rays  l  z,  l'  z',  are  continued  till  they  meet  in  x',  and  the 
eye  assumes  that  the  continuation  is  directly  onward,  and  not 
diverted,  as  is  actually  the  cose*  The  eye,  in  fact,  naturally  aasumes 
the  triangle  x  l  l'  to  be  in  the  position  of  x'  l  l  .  The  image,  then, 
although  not  really  fonned  at  x',  is  as  good  as  formed  there,  so  f ar  ofl 
regards  its  effect  upon  the  observer*  When  the  image  ia  in  this  way 
\irtually  seen  behind,  or  as  good  as  behind,  the  mirror,  it  is  said  to 
be  in  negative  position  ;  when,  on  the  contrary,  it  is  seen  before  it, 
it  ifi  said  to  be  in  positive  position.  The  image  of  the  candle  in  this 
looking-glass,  then,  is  an  erect,  \^rtual,  negative  image. 

Once  more,  the  course  of  the  rays  issuing  from  objects  at  an 
infinite  distance  from  ub  has  been  fully  demonstrated  in  the  chapter 
on  **  Geometrical  Option,**  Sueh  rays  may  be  regarded  as  parallel, 
and  they  act  as  if  they  were  paralleh  Now,  a  healthy  eye  is  an 
eye  whose  parts  are  so  adjusted  that  such  rays  fall,  without  effort 
of  accommodation,  exactly  upon  its  retina,  thus : 

Fio.  loa 
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As  objeets,  however,  approach  the  eye,  the  angle  of  emergence 
becomes  sensible,  and  the  rays  become  more  and  more  divergent 
as  the  object  approaches  nearer  and  nearer*  In  order,  therefore, 
to  keep  up  their  convergence  exactly  upon  the  retina,  we  have  to 
alter,  and  we  do  insensibly  alter,  the  dimensions  of  onr  erystaUine 
lens,  so  as  to  increase  its  converging  power.  In  Fig.  109,  the 
convergence  l&  so  much  strengthened  by  a  supposed  exercise  of 
aoGommodation  for  a  near  point,  x,  that  parallel  rays  ore  now  united 
at  a  point  before  the  retina,  as  at  a.  They  then  cross  and  form  a 
cirole  of  dispersion  upon  the  retina,  so  that  the  objects  from  wliich 
they  are  reflected  are  very  indistinctly  seen,  or  seen  only  as  fonnlefifl 
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irvfiTWii  rjl  light,  while  the  niiar  point*  x,  is  seen  niearij.  By  th<=«p 
fthangwi  in  ifji  juwommndatiria,  the  ey**  insensfoLT  learns  to  Jti'I^ 
i>f  diHtMiw;  JWiri  thia  fiwmlty  may  be  ouItiYatiid  in  a  remarkable  way 
hy  rifl^rwn,  mrvey^rs,  and  otbers.  When,  tfa#»r*f'>re,  the  rays  whi^^h 
iMTu^  from  any  point  are  dive^rmt^  that  point  i^  said  t«~^  be  at  a 
finite  difltanee  from  the  eye ;  if  parallel,  the  p<>int  i:*  said  to  be  pLaA.^1 


fik.  an  infjnii^!  (ft  ind^^^.Tminate  flifftance,  infinite,  that  is,  in  relation 
t/>  th<;  c/fufiufrH  of  vi«ioTi.  Thus  it  is  for  the  normal  or  so-called 
tituuuAT<f\tU'.  eye.  In  Hueh  an  eye,  when  no  effort  of  accommodation 
\n  Tfj/i/le,  r;r  an  we  nay  l^^nci  accoirately,  when  it  is  accommodated  for 
infinity,  i^ralh?)  rays  04)m&  to  a  focus  upon  the  retina,  and  of  course 
in  ilie  Tf'.vf'TWi  ncuMi,  it  follows  that  rays  reflected  from  any  point 
in  thai  n;t.inu  iMHiu;  [parallel  from  the  eye.  In  Fig.  108  we  supposed 
fin;  fyti  Ut  Ihj  nonnal,  and  in  such  an  attitude. 

Fio.  110. 


Agiiin,  in  Vig,  110,  lot  a  n  bo  an  emmetropic  eye,  and  let  its 
lU'foninHMliiHon  hi)  w»i  at  nmt,  oithor  by  cutting  off  its  vision  of  near 
ohjiM'tM,  or  hy  paralyzing  its  aooommodation  with  atropine.  Next  let 
UH  ihn)w  lh()  light  of  a  ilamo  into  it  from  a  converging  mirror,  then 
¥  !.,  F  I.,  will  n»pro8out  such  rays  of  reflected  light,  whidi,  on 
travf^rsing  the  dioptric  apparatus,  the  cornea,  lens,  and  humours,  will 
Ih>  united  Mon>  the  rotiua,  and  will  cross  as  l/,  l/',  wmlniig  a 
ciri'lo  of  iliHiH^rsod  light  u]h)u  tlie  retina.    A  district  of  the  xetuia 
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corresponding  to  the  pupillary  aperture  is  now  illuminated,  and 
refledfi  light  hack  ag^ain  tlirou^li  the  same  media.  Lot  lis  take  any 
point,  Xj  in  this  district,  the  rays  from  x  traversing  the  metUa  will 
now  isfiue  from  the  eye  parallel  as  I  have  explained,  and  will  ho 
received  as  parallel  hy  an  ohserver's  eye,  wliich  is  supposed  to  be 
plaeed  behind  a  small  hole  in  the  centre  of  the  mirror.  Now,  if  the 
observer's  eye  be  like^^ise  emmetropic,  and  without  aocommodation, 
these  parallel  rays  £n3m  x  and  other  illuminated  points  will  fall 
exactly  upon  his  retina,  and  there  form  an  image  of  the  illuminated 
retina.  In  practice,  the  rays  which  issue  from  the  normal  eye,  a  b, 
are  not  quite  parallel,  nor  can  every  observer  so  command  his  eye  as 
completely  to  suspend  its  accommodation.  The  rays,  therefore,  tend 
really  to  meet  at  a  point  a  little  anterior  to  the  observer's  retina,  and 
the  image  is  not  fomied  exactly  at  the  retina,  but  a  little  in  front 
of  it.  To  overcome  this  diflieulty,  we  plaee  a  concave  lens  of  low 
value,  as  a  correcting  lens,  between  the  two  eyes  behind  the  mirror. 
This  separates  the  rays  still  more  by  counteracting  their  convergence^ 
and  these  now  fall  divergent  upon  the  observer's  coruea,  and  aro 
reduced  insensibly,  by  his  own  aceommodation,  to  a  focus  upon  his 
retina.  The  image  thus  found  is  erect  and  virtual :  ered,  because 
the  rays  have  not  crossed ;  virtual,  Imcause  the  dioptric  media  of  the 
eye,  a  b,  Uke  the  wat^r  above  the  pole  immersed  in  it,  interfere  with 
the  path  of  the  rays  issuing  from  its  retina,  and  so  make  the  place 
of  the  retina  appear  other  than  it  is«  Were  the  eye,  a  b,  empty,  and 
the  cornea  and  the  lens  removed,  then  the  path  of  the  ra^^s  would 
not  be  defleoted,  and  the  image  w\>uld  appear  to  be  where  it  actually 
is.     The  image,  in  such  a  case,  would  be  erect  and  reaL 

In  the  next  place  we  have  to  consider  a  further  diliicultyj  namely, 
that  all  eyes  are  not  emmetropic  ;  many  are  myopic,  and  many  more 
are  hypei'metropic.     The  following  figure  represents  a  hyi>ermetropic 

Fm,  111, 


eye.  Such  ey^B  are  too  short  in  their  antero-posterior  diameter,  and 
the  retina,  therefore,  is  interiiosod  between  the  dioptric  media  and 
the  i)oint  at  which  these  media  would  unite  parallel  rays  in  such 

T  2 
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in  $^muh\  //rif.UrM?.  fri  tlMne  #ij<»,  wIma  ft/xrjnnmodatioa  is  at  rest, 
\m.fnS\t^\  ffkyn  wfffM  rn^^  'ftt  x^f  idkkh  u  the  focus  of  the  dioptric 
r/fA/l>A^  Ar»/|  ih^  nitriAiiz/n  ^/f  th«  r^ina  in  an  emmetropic  eje.  But  in 
Um  tnf4f\nf'  ^y*tf  ^\umh  f(\o}f^  is  Unigthened,  the  rays  will  croas  at  x', 
fAwlf tr^((<i^  Hff/I  f//i7n  a  mrr;l«  r/f  rlispenrion  npon  the  too  distant  retina. 
ti  U  /Jiiar,  if  frtirtilM  rnyn  ihtm  ivr^tm  at  a  point  anterior  to  the  myopie 
M.iria^  Uiat  t^my^^f^my^  myn  ormr^ntrated  upon  such  an  eye  finom 
tt,  inirrm  rriiint  tilfuff  irimn  U^dfTfi  it,  and  ctosb  still  sooner,  forming 
A  nf  ill  Ittr^iTf  f|}M|f<fniiorj  ffir^K;  iifKm  it.  If,  now,  x  be  any  point  in 
fliia  iltiirriinfif^ifl  ''irf'l<s  i)ui  myn  insuing  fn^m  it,  and  trayersing  the 
flio|ffrifi  niKflia,  tin  Ni  ni  ii  I<5f4H  anglo  of  divergence  than  if  they 
n\iriittyr,  n«  in  iliM  iioniifil  iiy#%  from  x'.  The  dioptric  power  being, 
liowMV«r,  llin  miwts  lui  in  thn  noniial  eye,  such  rays  are  sooner  over- 
iifiniii  fuifl  rn-tinit4«(|,  and  ilioy  acxiordingly  issue  convergent.  But 
Mm  mnniiflrditin  (ihKorvnr,  u|Kin  whose  retina  parallel  rays  come  to 
a  iiat  iiral  Iooun,  and  in  whom  fKNionmiodation  acts  only  by  reduction 
nf  illvtirgnnt  rayM,  him  no  (X)ntniry  accommodation  by  which  he 
iHin  n|Niti  out.  (mnvdrging  rays.    H<i  the  rays  returning  from  a  myopio 
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eye  mmi  come  to  a  focus  at  some  point  anterior  to  his  observing 
retina,  and  will  then  cross  and  form  a  mere  dispersion  circle  upon  it. 
This  fKjint  will  he  nearer  or  farther  fixfin  his  retina,  and  the  resulting 
disjiereion  circle  smaller  or  larger,  according  to  the  degree  of  the 
mvopia.  If  the  myopia  he  slight,  its  returning  rays  will  meet,  if 
not  upon  the  observer's  retina,  at  any  rate  but  little  in  front  of  it, 
and  the  dispersion  circle  will  bo  very  small.  In  such  a  case  the 
picture,  although  not  upon  the  retina,  is  nevertheless  very  near  it, 
and  we  shoul*!  me  a  sort  of  blurred  image  of  the  retina  of  the  myopio 
eye.  As  the  myopia  is  increased,  however,  the  focus  of  the  issuing 
rays  is  formed  farther  and  farther  in  front  of  the  obser\*er*8  retina, 
the  dispersion  cinjle  gets  larger  and  larger,  and  the  image  is  dis- 
limned.  The  retina  of  an  eye,  therefore,  which  is  more  than  slightly 
myopic,  cannot  be  seen  as  an  erect  image  without  the  interposition  of 
a  correcting,  concave,  or  dispersing  leos,  to  counteract  the  convergence 
of  the  rays,  which  always  issue  from  it  convergent,  even  when  its 
accommodation  is  absolutely  at  rest*  Thus  we  conclude  that  a  hyper- 
metropic eye  may  always,  and  easily,  be  seen  in  this  way  without  a 
concave  lens,  bemuse  the  rays  which  issue  from  it  during  suspended 
accommodation  are  divergent*  An  emmetropic  eye,  from  which,  in 
mich  a  ease,  the  issuing  rays  are  parallel,  should,  strictly  speaking, 
also  be  well  seen  without  a  concave  lens,  though  such  a  lens  is  of  some 
vantage.  A  myopic  eye,  again,  if  but  slightly  abnonnal,  may  be 
n  indistinctly,  by  a  skilful  observer,  without  a  concave  lens ;  but  if 
decidedly  abnormal,  it  cannot  be  seen  at  all,  as  an  erect  image, 
without  one,  because  the  rays  which  issue  from  it  are  alwaj*8  con- 
vergent, whether  its  accommodation  be  at  rest  or  in  activity.  Such 
are  the  principles  of  the  examination  by  the  direct  method,  which 
mode  is  indispensable  to  all  accurate  obser>"er8. 

An  actual  or  real  inverted  imarje  is  now  to  he  examined.  Let  x.  Fig. 
113,  be  any  point  in  the  retina  of  an  emmetropic  eye  a,  Uluminatod 
by  rays  from  a  pierced  mirror  yi  m,  in  front  of  the  observer's  eye,  b. 
These  illuminating  rays  are  omitted  for  the  sake  of  simplicity.  Then 
if  a's  eye  be  emmetropic  and  unaccommodated,  the  rays  x  Y,  x  35, 
issuing  from  x,  vt'ill  issue  parallel  from  the  dioptric  apparatus*  Let 
them  fall  parallel  upon  a  convex  lens,  l  i/;  this  lens  ^I'ill  then  so 
strengthen  the  dioptric  apparatus  of  a,  that  the  rays  x  Y  and  x  z  will 
be  converged  at  a  foctis  x',  whit^h  correspondt?  to  the  strength  of  the 
lens  L  h\  An  image  of  x  is  thus  fomicd  at  x ,  and  this  image  might 
be  throwTi  upon  a  screen,  were  a  screen  so  placed  at  this  point  as  not 
to  cut  off  the  illumination.  Now,  what  is  true  of  x,  is  of  course 
true  of  all  other  points  in  the  illuniinat-ed  part  of  a*8  retina;  and 
these  points  being  all  reunited  in  the  plane  of  x',  will  build  up 
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a  yiiture  of  that  put  of  a's  rrtina.  An  o»?rTer  placed  in  front 
of  the  >.::»:n  would  thtrJvfviv  >-•  this.  'V.agy^  -f  a's  rt-rlna  ui>on  it. 
Su.h  a  inrth>l  v:*:  drniviistratiju  :<  oltoiiit^i  L'T  means  of  Laurence's 
oihth^u.tkv-i«e.  Eu:  s-jiv^x^*-  thai  n:*  s-^.i  5-.i^:i  L«e  present,  the 
i::::^?e  vov^d  sdll  U.-  fomel  as  an  a«lrlal  ccir,  anl  b's  eye  would 
rtvtrive  fr:n:  it  divtrg^-nt  rays  x  y,  x  z,  s^  ir.ni  any  other  visible 
^.^^^•  a:  a  inite  distance.     Yii^^y  i^ass  thrc-ujh  the  of^ening  in  the 


B 


L    Y 


L  Z 


i  izv  <r-Tri*^*?J  by  a 
i\zr:^*.»-'i,li-.^  -.^.r:  ,:  his  i.v.mm:  >.:.'.::.-_  u:.t.::  his  rvtina.  Here, 
tit-.  X  is  .-.-.  1-1. r\  r:^r,ou.r:»I  a:  x  ,  iiil  >.  z:z  .chrr  p.»int5^  so 
tl--:  tl-T  iir:;*l  iiL-;0:.  it  thr  :•. -S  .c  thi  l:i.s  -  1  •  is  rvt  r>iuvvd  upon 
i'>  rrui-iL  ii..i  j^vuritTlv  rs'.rv^i-ts  :hr  :r^h-il  .':  V.-:  it  x^  which  is 
il-is  s:vr_  i«iirf.:lY.  j,>:  —  ^^  :c  x  it  x  is  rr-il  ::c  i:  is  n«.^  only 
*;»tvtr:i.uy,  V«:  i.-tuiliv  t.-in::.:-!  i:  x  :  i:  is  il>.  iz-T-^riei  by  the 
i-VTr::.^^  i.-t-.c:  .z  tht  .•.civ-x  '-.r-s  :  ".  .  ^l:.h  vz  kurT  t:.:i11  form 
i:r.  iin  \i::Lr:  .z  \  iS-  ..::v-r:=vi  iuiip:  .£  in  .V't'.':  In  tlr  tlane  cJ  x. 

'»Vt  1..^  in:.  A,  I  ".l-ni,  ^hit  ->  n:--Ant  :v  ih-  lirtv?  virriiil  image 
.l'  tlir  J!l-::_--.i:;».i /  -  i,  \  An.i  :>t  ::i:1^,*.-:  r^il  InT-rtf*!  aerial 
:::^i^.  IV:  .T:  ^'■.-;.-:  .:  :.  ^vV-:  .  .,:  :i:  -^iv  -  -vli.h  thr  ziethods 
.:'  s-.--^:  :-L'T->T  jj^-o-.^  n-iv  >  ':t;s:  v.J— :  -v  ..r  ^■:.^^•.'«i^^'  :.  investiga- 
"::•  ■>  ">..L>  .•.u.\^-.-.^  :1-  \j.*,..:  .z  :1.  *,.>•.:  ll.'.  -n.i:r^.c  rxaniina- 
"L  :..>  >^.-\C:.  :-   .  1  ?1:*!-  .i;'s.L-..t.   ..    :  *.:    .  :.\:  -.li/--:,  a  frw  K\f  the 
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•->t^i  i:s  Ti«y  great, 

j.-sjr^'re  ihem  all, 

..\ul  vanieiies  are 
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kiio\\7i,  the  details  of  other  iiiBtrumeuts  will  be  readBj  imdeiBtood 
without  help- 

A  few  wanin  on  ophthalnho^eopes  in  gmm*al  must  precede  a  description 
of  the  specific  differences  and  variotis  advantages  of  certain  instru- 
ments in  partioular. 

An  ophthalmoscope  oonsifits  essentially  in  an  illuminating  appa* 
ratus^  together  with  a  series  of  spherical  lenses  of  various  kinds.  To 
this  must  he  added  some  source  of  light,  A  gae^lamp  is  now 
generally  tised  in  England,  as  it  is  easily  kept  in  order,  reailily 
adapted  to  changes  of  position,  and  can  he  regulated  to  any  degree 
of  illumination*  A  bracket  with  parallel  arms,  and  having  a  imi- 
vensal  movement,  is  often  employed.  I  prefer  a  g(us-lamp  which 
is  much  used  in  the  watch-making  district  of  Clerkenwell.  It  is 
a  small  Argand  burner,  with  certain  an'angements  to  make  the  flame 
steady,  that  is  readily  moved  up  and  down  on  a  rod  with  a  finn  base, 
and  as  rearlily  tmiied  from  side  to  side,  A  piece  of  metal  is  attached 
at  one  side  to  screen  the  tlarae  from  the  patient's  eye.  The  gas  is 
conveyed  to  the  burner  by  an  elastic  tube,  with  a  spind  wire.  The 
yellow  light  must  be  eorreoted  by  means  of  a  pale  blue  cylindrical 
(shinmey.  Such  a  glass  is  very  important  in  estimating  the  delicate 
tints  of  the  disk,  as  seen  by  the  direct  method. 

Some  patients  are  more  sensitive  to  liglit  than  others,  but  moat 
of  them  will  bear  a  moderately  strong  light  without  discomfoi't  and 
without  injur}^.  In  araain-otic  states,  patients  show  great  insensibility, 
even  to  very  strong  illumination.  The  more  the  light,  however,  the 
nan'ower  is  the  pupil,  and  this,  as  it  nan'ows  the  field  of  obsen^ation, 
is  so  sent  J  us  a  drawback  to  examination,  that  we  endeavour  to  work 
with  as  Httlo  light  as  possible.  Moreover,  under  strong  illumination, 
the  corneal  rellections  become  brighter,  and  mterlero  much  with 
obsen^ation.  Indeed,  in  cases  of  abnormally  narrow  pupils,  such  as 
we  see  m  hypormetropia,  in  cerehro-spinal  disease,  or  in  old  people, 
the  gleaming  cornea  outs  off  all  chance  of  seeing  the  parts  beyond  it. 
This  is  due  to  the  fact,  that  the  cornea,  which  ia  a  convtx  siu^ace, 
forms  virtual  diminished  erect  images  of  all  light  objects  in  front  of 
it,  and  of  the  mirror  in  particular.  The  brighter  the  light,  then,  the 
more  obtrusive  ore  the  corneal  reflections,  and  the  narrower  is  the 
]iiipiL  After  a  little  practice,  the  observer  will  find  that  a  compara- 
tively feeble  light  will  enable  him  to  obtain  a  very  good  picture 
of  the  back  of  the  eye,  and  he  will  only  use  a  stronger  light  for 
occassional  puriioses.  In  pupils  that  naturally  enlarge  and  contract 
in  a  marked  manner,  suilicient  dilatation  may  be  obtained  by  mrdting 
the  patient  look  at  a  distant  object  with  the  eye  under  examination, 
while  the  other  is  closed  or  covered. 
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to  a  point  as  far  behind  the  mirror  as  the  flame  is  in  front  of  it. 
1  have  alrt^adj  explained  how  this  oomes  to  he. 

The  tiame  is  usually  more  than  one  focal  length,  and  less  than 
twice  the  focfd  length  from  the  mirror,  so  that  the  light  thrown  into 
the  eye  arises  from  a  real  enlarged  inverted  image  of  the  flame 
lying  in  front  of  the  miiTor.  If  the  flame  were  at  or  within  the 
focus,  the  illumination  would  spring  from  an  enlarged  virtual  image 
of  the  flame  lying  apparently  hehind  the  mirror*  A  little  considera- 
tion will  explain  this  on  the  prmciples  I  have  already  laid  doi\Ti.  If 
we  interpose  a  convex  lens  between  the  mirror  and  the  eye,  of  oomrse 
we  shorten  its  focal  length.  The  first  concave  mirror  was  made  by 
Ituete^  and  concave  mirrors  have  sinee  been  made  in  endless  variety. 

If  the  mirror,  instead  of  being  concave,  were  plane,  we  could  bon- 
centrate  rays  upon  it  by  means  of  a  condensing  lens  placed  between 
it  and  the  flame.  The  rays  condensed  by  the  lens  ore  directed  into 
the  eye  by  means  of  the  mirror,  behind  which  the  obeerver^s  eye  is 
placed.  If  the  flame  b^  placed  at  or  within  the  focus  of  the  lens,  we 
have  the  same  illuminating  source  as  we  had  when  the  flame  was  at 
or  within  the  focus  of  a  concave  mirror  alone,  namely,  an  enlarged 
virtual  image  of  the  flame.  Such  is  the  principle  of  the  Helraholtz- 
FolUn  ophthalmoscope,  and  of  the  autophthalmoscope  of  Coccius 
when  used  with  a  collecting  lens.  Commonly,  however,  as  in  the 
useful  ophthalmoscope  of  Cocci  us,  the  flame  is  be^yond  the  foeul 
length  of  the  collecting  lens,  and  in  this  case  convergent  rays  fall 
upon  the  miETor,  and  are  thence  reflected  to  form  in  front  of  it  a  real 
inverted  image  of  a  flame  whose  apparent  position  is  negative,  that 
is  to  say,  behind  the  mirror.  This  image  Is  the  direct  means  of 
illumination,  as  it  was  in  the  case  of  a  flame  placed  beyond  the  focus 
of  a  concave  mirror.  When  I  describe  Coocius'  instrument,  I  shall 
explain  that  an  advantage  is  gained  by  illuminating  the  eye  by 
means  of  an  image  which  is  nearer  the  eye  than  the  mirror  itself,  for 
which  latter  the  eye  is  accommodated.  II  the  convex  lens  have  a  local 
length  of  ten  inches,  and  the  mirror  be  two  inches  from  the  lens,  the 
rays  frc»m  a  flame  placed  at  an  infinite  distance  would  form  an 
inverted  image  ten  inches  behind  the  lens,  and,  therefore,  eight 
inches  behind  the  miiTor  in  apparent  position,  and  eight  inches  in 
front  of  it  in  actual  position.  This  corresponds  of  course  to  a 
concave  mirror  of  eight  inches  focus.  But  the  arrangement  has  the 
advantage  over  a  concave  mirror,  that  the  convergence  of  the  rays 
may  be  easily  increased  or  diminished  by  changing  the  lens. 
Convex  mirrors  are  not  used  alone,  as  they  form  diminished  images 
of  the  flame,  and  their  illimiination  is  poor.  A  convex  mirror  has, 
however,  been  used  for  this  very  reason  by  MacDonald,  of  New 
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York,  in  order  so  to  temper  the  son's  ray»  that  they  may  be  used  aa  a 
gource  of  light.  This  exception  apart,  a  convex  lens  is  alwajB  uaed 
with  convex  mirrors.  Zehender's  ophthalmoscope  is  of  this  TsmA. 
The  flame  is  placed  heyond  the  focus  of  the  lens,  and  eouvcTgiii^ 
rays^  therefore,  fall  upon  the  miiron  If  these  have  such  u  oon* 
vergence  that  they  vnil  meet  behind  the  mirror  at  its  supposed  foooi^ 
then  they  will  be  reflected  parallel ;  if  they  have  such  a  f^onYergeiioi  1 
that  they  would  meet  beyond  that  focus,  they  would  be  refleoled  ' 
divergent  from  the  mirror,  and  the  illuminating  image  of  the  flama 
in  either  ease  would  he  %irtual  and  erect ;  if,  however,  the  rays  tend 
to  converge  at  a  point  between  the  supposed  focus  at  the  bacrk  of  llw 
mirror  and  the  mirror  itself,  then  the  reflected  rays  will  be  con* 
vergentj  and  will  form  a  real  image  in  front  of  the  niiiror,  ^'hidi 
will  serve  as  the  medium  of  iUumination. 

The  variety  of  arrangement  which  can  be  obtained  by  moving  the 
lens  makes  this  ophthalmosoope  a  useful  one;  for  the  same  variety^ 
can  only  be  obtained  with  the  concave  mirror  by  constantly  ckajig<ifl 
ing  the  lenses. 

It  is  uudoubtedly  the  best  form  of  instrument  for  the  examinaticia 
of  the  erect  image. 

DeHcripiion  of  some  of  the  opkthalmmcope^  in  use,  and,  first  of  aU^ 
those  of  Babbage  and  llelmholtz. 

Cumming,  our  countryman,  whose  distinction  it  is  to  have  beei 
the  first  who  mastered  tlie  principles  of  ophthalmoscopy,   cUd 
make  an  iiistnmient.     The  first  opWhalmoscope,  however,  was  coa 
structed  in  England,  although  unfortunately  it  did  not  meet  with 
proi>er  welcome.     In  1847,  Mr.  Babbage  had  made  an  instrument  oi 
the  right  principle,  which  must  have  sullii^*d  to  demonstrate 
interior  of  the  eye  in  a  great  number  of  cases*     It  consisted  of 
tube,  blm*kened  within,  and  earrying  at  the  proximate  end  a 
set  at  such  an  angle  that  the  light  whioh  fell  upon  it  through  c 
opening  in  the  side  of  the  tube  was  directed  into  the  object  ey 
The  mirror  was  made  of  silvered  glass,  the  silvering  being  removed' 
in  two  or  three  places  near  the  centre.     The  distal  end  Dvas  to 
on  the  patient's  orbit.     This  instrument  eould  only  be  used  in 
form  for  emmetropic  eyes,  or  hypernietropio :    for  the   obeer^-ation 
of  myopic  eyes  a  concave   lens   would   have   been   needed,      Hu6 
an  addition,  however,  could  easily  have  been  made,  had  the 
invention   fallen   into    the    hands    of    anyone   who   knew    bow 
appreciate  its  value.     As  it  happened,  Babbage  had  no  knowletlge 
the  want  of  the  sm-geon,  and  his  beautilul  little  instrument  for  him 
wns  but  a  scientific  toy. 
Four  yeai-s  later,  Uelmholtz  made  his  ophthalmoscope,  and  utUijBed 
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it,  therefore  he  is  oonsidered  justly  the  practical  inventor;  for  he  first 
put  forth  an  efficient  and  complete  instrument,  and  pointed  out  the 
importance  of  its  application.  I  shall  describe  his  instrument,  not 
only  because  it  was  tiie  first  of  ophthalmoscopes,  but  be(^use  it  has 
an  excellence  of  its  own. 

The  principles  on  which  HelmhoUz'  ophthalmoscope  is  constnicted.  It 
has  a  plain  unsilvered  mirror,  consisting  of  one  or  more  plates  of 
glass.  Fig.  114. 

Let  M  M  be  such  a  mirror  consisting  of  one  sheet  of  glass  only,  and 
let  A  be  the  eye  of  the  observer,  and  b  that  of  the  observed;  the  two 
eyes  being  opposite  to  one  another,  and  upon  the  horizontal  line  a  i, 
now  let  M  M  be  placed  at  such  %n  angle  that  the  rays  x  y,  coming 
from  a  lamp  at  a?,  strike  the  mirror  at  an  angle  of  45°.  Then  in 
accordance  with  the  laws  of  refraction,  a  portion  of  the  rays  will 
traverse  the  mirror,  and  the  remainder  will  be  refracted  in  the 
direction  of  y  A.     Of  t^^ese  remainder  pays  which  enter  the  pupil  of 

Fio.  114. 


B,  another  portion  is  lost  by  absorption  in  the  choroid,  but  tlie  chief 
part  is  reflected,  and  again  falls  upon  the  mirror,  to  pass  through  it 
in  part,  and  to  be  reflected  in  part  as  before.  This  time,  liowever,  it 
is  the  reflected  part  which  is  lost,  for  it  is  returned  to  the  lamp, 
while  the  rays  which  pass  through,  enter  the  observer's  eye  at  a,  and 
A  sees  B  illuminated.  The  degree  of  this  reflection  depends  upon 
the  part  of  b  illuminated. 

The  two  opposite  points  of  the  eyes,  a  and  i,  are  supposed  to  be 
the  macula  centralis  of  each.  From  this  portion  the  reflection  is 
weakest,  as  the  macula  has  the  least  reflecting  power  and  the 
greatest  perceptive  power.  From  the  optic  disk,  on  the  other  hand, 
the  perceptive  power  of  which  is  least,  and  the  reflecting  power 
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borne  by  the  patient  for  hours.  Hence  it  i&  iiseful  in  physiological 
observations.  Its  ilhiminating  power,  however,  is  feeble,  and  for 
eyniman  purposes  an  instrujiieut  of  ancJther  kind  is  required. 
Indeed,  for  ordinary  use,  we  want  one  which  is  not  only  of  more 
illnininating  power,  but  which  by  magnifying  lenses  gives  a  larger 
field  of  observation*  It  is  true  that  such  illumination  has  been 
increased  by  the  addition  of  a  convex  or  condensing  lens  near  the 
lamp,  the  two  being  fixed  upon  a  horizontal  arm.  This  instrument 
has  been  used  both  by  llehuholt^:  and  Foiling  hut  it  has  many  draw- 
backs in  actual  practice;  it  is  alluded  to  under  the  head  of  light 
images* 

The  second  to  be  noticed  is  that  which  consists  of  a  perforated 
concave  mirror.  This  form  was  first  introduced  by  Iluete,  and  it 
may  be  used  either  for  the  inverted  image  with  a  convex  lens,  or  for 
the  upright  image  with  a  concave.  It  is  made  either  as  a  standard 
instrument  or  in  a  portable  shape.  Of  this  kind,  the  standard  one 
designed  by  Liebreich  is  the  best.  It  is  fixed  to  a  table  or  stand,  and 
all  the  parts,  the  mirror,  the  lenses,  and  the  shade,  ore  moimted  on 
moveable  bars,  or  draw  tubes*  It  is  generally  accompanied  by  a 
chin  rest  for  the  patient.  Yet  such  instruments,  of  which  there  are 
many,  are  cumbrous  and  expensive.  They  ore  useftil  for  drawing, 
and  they  are  supposed  to  be  useful  in  class  demonstrations ;  but  it 
is  far  better  to  let  each  pupil  learn,  as  his  first  task,  to  use  his  ovm 
instrument.  A  beginner  will  often  fail,  even  with  a  fixed  instru- 
ment, to  see  the  fundus  of  the  eye,  as  few  patients  can  be  trusted 
to  maintain  a  perfect  steadiness.  One  fomi  of  instrument,  however, 
in  which  the  parts  are  fixed,  is  useful  to  the  clinical  observer,  and 
that  is  the  fonn  in  which  the  min'or  and  lens  are  mounted  in  a 
draw  tube*  The  tube  bearing  the  min-or  and  lens  is  blackened 
inside,  and  travels  within  an  outer  tube,  also  blackened,  which  is 
fitted  to  the  patient's  eye*  By  means  of  this  a  patient  can  be 
examined  in  the  daylight;  a  very  important  gain  in  the  case  of 
patients  lying  in  the  wards  of  a  hospital,  or  in  large,  well-lighted 
bedrooms*  The  best  of  these  instruments  was  designed  in  1862  by 
Galezowski,  but  many  others  have  been  made  which  difler  only  in 
unessential  details. 

All  moimted  instniraents  lack  the  advantage  to  he  gained  by  the 
free  movement  of  the  mirror  or  lens  in  any  direction*  For  ordinary 
purposes,  therefore,  we  use  the  separate  mirror  and  lenses  in  a  port-  * 
able  fitrm  known  as  the  ophthalmoscope  of  Anagnostakis,  or  the 
**  small  Liebreieli.'*  It  consists  of  a  c^jncave  mirror  in  a  e^ise,  with 
four  or  six  concave  lenses  and  two  convex  lenses. 

The  best  mirrors,  I  have  said,  are  made  of  metal,  because  a  metal 
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Tiifi  op)it.hAlriui«4r:i>jifi  with  a  concave  mirror  is  so  oonvement  fli^M: 
it  i»ill  |»rijliiilily  iilwayn  lift  tho  favourite  for  ordinary  purpoees.  Such 
an  oiin,  till*  *:i»|iy  of  that  whi«h  I  iwe,  is  represented  in  Fig.  115,  with 
Uiu  vpring  clip  for  thti  convcting  lenses. 
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The  rajs  fipom  the  illmninated  point  will  therefore  be  Tetumed  to  i 
conjugate  foous  considerablj  behind  the  eye  of  the  otserv^,  who 
will  therefore  find  himself  jihiced  within  the  c-one  of  retnming  mjr%. 
and  will  see  a  fully  illuinined  fundus.  The  image  of  the  pe^ 
foration  will  now  be  formed  heliind  the  retina  Llluminated,  and  tif 
retina  itself  being  occupied  ^\ith  an  image  of  the  flame,  it  a 
obvious  that  the  perforation  in  the  min^^r  I^ust  be  made  as  smaU  if 
IS  compatible  with  clear  way  of  sight.  It  should  never  exoeed  twe 
lines  in  any  case.  The  accompau;yTiig  illustration,  Fig>  116»  shom 
the  instniment. 

In  the  examination  of  the  inverted  image,  a  convex  object-lens  is 
of  oourse  also  needed.  Zander,  Carter's  edition,  gives  the  following 
simple  directions  for  the  use  of  this  ophtbalmoseope :  "  In  use  tht 
collecting- lens  is  turned  towards  the  flame »  whit^-h  shot  J  J  be  at  leait 
some  inches  further  from  it  than  twice  its  ftxjal  length,  and  on  tltt 
same  level  as  the  eyo  to  be  examined.  By  loosening  the  screw,  difl 
mirror  is  set  obliquely  to  the  lens  and  to  the  eye  of  the  patient ;  and 

Fio,  116, 


when  it  is  rightly  directed,  we  see,  by  casting  the  enlarged  image  of 
the  flame  upon  the  patient's  cheek,  a  luminous  circle  with  a  dark 
eentral  spot,  eorresponding  to  the  hole  in  the  mirror.  The  patient 
must  now  look  fixedly  at  an  object  behind  the  observer   and  on 
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the  side  opposite  to  that  of  the  eye  under  examination,  and  the 
dark  spot  must  then  be  thrown  upon  the  centre  of  the  pupil,  while 
the  observer,  with  his  eye  as  close  as  possible  behind  the  mirror, 
looks  into  the.  eye  of  the  patient.  Dilatation  of  the  pupil  by  atro- 
pine is  not  necessary.  For  examination  of  the  inverted  image,  a 
convex  lens  of  two-and-a-half  inches  or  less,  often  of  half  an  inch, 
is  used,  and  is  held  either  between  the  thumb  and  forefinger  of 
the  &ee  hand,  in  front  of  the  eye  examined,  or  upon  a  handle  six 
inches  long  with  a  spring  clip  at  the  top  ;  while  in  examination 
of  the  short-sighted,  concave  glasses  are  used  of  the  values  of 
TT>  h  h  T>  T>  T-"  The  great  advantages  of  this  instrument  are,  that 
the  observer's  eye  is  within  the  cone  of  light  falling  upon  the 
patient's  eye,  which  advantage  is  lost  in  the  concave  mirror,  where 
the  observer*s  eye  is  beyond  its  base,  that  by  moving  the  lateral  lens 
the  focal  length  of  the  mirror  and  the  degree  of  the  illumination  can 
be  altered,  and  that  there  is  very  little  irregular  reflection,  a  matter 
of  much  importance  when  the  pupil  ia  small. 

Zehender's  instrument  is  the  last  of  this  kind  that  I  shall  describe. 
It  consists  of  a  combination  of  a  convex  lens  with  a  convex  mirror. 
It  resembles  that  of  Coccius,  except  in  the  form  of  the  mirror.  It 
is  a  very  good  ophthalmoscope,  and,  among  its  other  advantages, 
there  is  not  any  loss  of  light  from  its  central  perforation,  and  corneal 
reflections  are  much  diminished.  The  illumination  on  the  retina 
indeed  is  not  single  but  multiple  ;  the  strong  curvature  of  the 
collecting  lens  being  sufficient  to  produce  considerable  spherical 
aberration,  so  that  the  image  of  the  flame  reflected  from  the  mirro^ 
is  not  formed  in  a  single  plane,  but  in  several,  on  which  account, 
in  the  illimiinated  portion  of  the  retina,  there  is  a  bright  nucleus 
surrounded  by  a  comparatively  dim  margin. 

In  describing  the  various  kinds  of  mirror  image,  I  pointed  out 
that  the  image  of  this  instrument  depends  upon  the  degree  of  con- 
vergence of  the  rays  falling  upon  the  convex  mirror  ;  this  ground 
need  not  be  gone  over  again. 

In  this  ophthalmoscope  the  light  is  placed  beyond  the  focus  of 
the  collecting  lens,  so  that  converging  rays  fall  upon  the  mirror. 
Then,  as  I  have  explained,  if  the  convergence  is  such  that  the  rays 
would  meet  at  a  point  between  the  mirror  and  its  imaginary  focus 
behind  it,  then  these  rays  are  reflected  convergent,  and  form  a  real 
image  of  the  flame  before  it;  this  being  formed,  the  farther  from 
the  mirror  the  farther  the  point  of  convergence  is  fix)m  the  mirror 
backwards,  and  the  nearer  it  is  to  the  imaginary  focus.  When  this 
point  of  convergence  recedes  so  far  as  to  coincide  with  the  focus  of 
the  mirror,  the  reflected  rays  will  of  course  be  parallel.     I  recall 
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instrument  has  over  those  of  Coooius  and  Liebreich.  To  obtain 
reflections  of  various  degrees  of  convergence,  we  have  in  Liebreich's 
instrument  to  change  the  mirror  for  one  of  another  focal  length ;  we 
attain  this  end  more  easily  in  Coccius'  instrument  by  changing  the  col- 
lecting-lens, but  here  the  end  is  attained  more  easily  still  by  moving 
the  lens  to  or  from  the  mirror  along  a  line  equal  to  the  focal  length 
of  the  latter.  Thus,  without  lessening  the  quantity  of  light,  we 
continue  to  send  the  strongly-condensed  rays  of  the  collecting-lens 
into  the  eye  at  a  degree  of  convergence  so  much  less  that  the  rays 
do  not  unite  until  they  approach  the  retina.  As  Zander  neatly 
expresses  it,  we  thus  collect  the  same  quantity  of  light  into  a 
narrower  section,  and  on  an  eoual  base,  make  the  light  cone  smaller, 
but  neither  shorter  nor  less  luminous.  The  curvature  of  the  mirror 
is  six  inches,  the  focal  length  of  the  collecting-lens  being  one  inch 
or  two.  The  ocular  lenses  may  be  fixed  in  a  clip  upon  a  jointed  arm 
turning  behind  the  mirror. 

It  must  be  apparent  that  the  instrument  is  a  modification  of  that 
of  Coccius.     It  is  very  like  it  in  the  manner  of  mounting. 

The  annexed  diagram.  Fig.  117,  borrowed  from  Mr.  Hulke, 
illustrates  the  indirect  method  of  examination  w4th  this  ophthal- 
moscope, rvy  are  rays  collected  by  the  lens  l,  falling  convergent 
on  the  speculiun  8  «,  which  reflects  them  still  converging  towards  a, 
the  observed  eye.  While,  however,  they  are  on  their  way,  they  are 
intercepted  by  the  double  convex  lens  l  ,  which  so  increases  their 
convergence  that  they  meet  at  o,  then  cross  and  diverge,  and  form 
a  circle  of  dispersion,  d  d,  on  the  retina.  The  pencil  of  rays  coming 
from  a  b,  points  in  this  circle,  would  meet  at  some  point  in  the  pro- 
longations of  a  a,  b  )3,  the  lines  of  direction  which  cut  the  optical 
centre  of  a,  but  passing  through  l',  they  are  brought  to  an  earlier 
focus  at  a  )3,  where  they  form  an  inverted  image  of  a  b. 

In  the  direct  method.  Fig.  118,  the  rays  reflected  from  a  b,  would 
meet  at  a^  b\  but  by  passing  through  the  concave  correcting  lens  i/, 
they  acquire  the  direction  a"  b",  which  they  would  have,  if  they 
reached  the  observer's  eye  from  a  j3,  where  the  geometrical  image  of 
a  b  seems  to  lie.  The  situation  of  this  image  is  determined  by  the 
focal  length  of  the  patient's  eye,  and  that  of  the  correcting  lens. 
It  will  be  remembered  that  a  concave  correcting  lens  is  necessary 
only  when  the  eye  to  be  observed,  or  that  of  the  observer,  is  myopic. 

Farther  remarks  on  Mirrors.  Before  leaving  the  mirror  as  a  means 
of  illumination,  I  shall  now  describe  the  silvered  glass  lenses,  which 
are  used  as  ophthalmoscopes.  Of  spherical  lenses  we  have  the 
bi-concave  and  the  bi-oonvex :  we  have  also  the  varieties  of  men- 
iscus, the  so-called  periscopio  lenses ;  the  convex-concave,  in  which 
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in  the  chapter  on  "  GFeometrical  Optics,"  together  with  the  terms 
which  are  applied  to  such  lenses,  such  as  negative  and  positive. 

If  we  take  a  bi-concave  lens,  and  silver  one  surface,  we  shall  obtain 
the  effect  of  an  intensified  convex  mirror.  I  have  said  a  convex 
mirror  without  a  convex  lens  is  the  worst  possible  illimiinator,  and 
only  used  for  reflecting  such  intense  light  into  the  eye  as  that  of  the 
sun.  We  gain  little,  therefore,  by  the  use  of  a  silvered  bi-concave 
lens,  unless  we  vnsh  to  throw  sunlight  into  the  eye.  If,  on  the 
other  hand,  we  silver  one  surface  of  a  bi-convex  lens,  we  have  the 
combination  of  a  concave  mirror  with  a  condensing  lens ;  that  is. 
with  a  radius  of  curvature  in  the  silvered  surface  of,  say,  eighteen 
inches,  we  should  have  an  instrument  with  a  focal  length  of  six 
inches.  It  is  clear  that  such  an  ophthalmoscope  can  only  be  used 
for  the  inverted  image.  A  negative  meniscus  is  more  usefiil  for 
silvering.  Such  a  lens  is  represented  in  Fig.  83  and  described. 
The  curvature  of  the  concave  surface  is  the  stronger,  that  is,  its 
radius  is  shorter  than  the  radius  of  the  convex  surface.  The  convex 
surface,  when  silvered,  makes  a  concave  mirror,  and  the  lens  still  acts 
as  a  concave  lens.  Such  a  combination  of  a  powerful  mirror  with  a 
negative  lens  is  very  useful  in  examining  the  upright  image ;  it 
cannot  be  used  for  the  inverted  image,  except  in  cases  where  the 
patient  is  extremely  myopic.  Three  or  four  of  such  lenses,  however, 
are  as  useM  and  portable  and  cheap  an  apparatus  for  the  upright 
image  as  can  be  had,  and  I  am  surprised  that  these  menisci  are  not 
more  commonly  used.  A  positive  meniscus  is  next  to  be  considered. 
(See  Fig.  83.)  Here  the  silvered  convex  surface  still  acts  as  a 
concave  mirror,  but  the  radius  of  its  curvature  is  shorter,  and  the 
curve  therefore  stronger  than  that  of  the  concave  surface.  This  and 
the  bi-convex  silvered  lens  are  available  for  the  inverted  image 
chiefly,  though  they  may  be  used  for  the  upright  image  lq  hyper- 
metropia  as  the  negative  meniscus  may  be  used  in  myopia. 

The  relations  of  the  degrees  of  surface  curvature  in  these  silvered 
lenses,  and  the  distance  of  the  flame,  are  closely  calculated  in  Zander, 
pp.  50,  51,  and  it  is  needless  for  us  to  pursue  this  question  into 
any  farther  detail.  I  wiH  only  add  that  Mr.  Laurence  used  an 
unsilvered  meniscus  as  a  reflector,  so  that  by  lessening  the  illumi- 
nation, he  might  increase  the  field  of  vision.  His  "meniscus 
ophthalmoscope  "  has  a  concave  surface  of  twelve  centimetres  radius, 
and  a  convex  surface  of  four  centimetres  radius. 

Prisms  also  are  used  in  place  of  mirrors  as  illuminating  media. 

Ulrich  of  Gt)ttingen  was  the  first  to  make  this  application  of  the 
prism,  and  to  construct  the  neat  little  instrument  known  as  Ulrich's 
prisms.    A  full  account  of  it  will  be  found  in  Carter's  Zander. 
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mth  one  eyo  or  seeing  it  witli  two.  Tlie  binocular  microscope  ia 
]nirftllel  to  it.  It  shows  the  optic  disk  as  it  reftUy  is,  wheilier  it 
projects,  is  excavated^  or  level.  It  shows  the  real  thickness  of  the 
retina,  and  any  changes  from  the  natural  6tandiU*d.  It  detects  the 
sliglitest  detiiohnient  of  the  retina.  The  exact  position  of  extlif* 
vasations  of  bhtod,  or  of  morhid  deposits  in  the  vitreous  hiinionr,  or 
in  the  retina,  or  in  the  choroid,  or  between  these,  can  be  accniratelj 
aseertained.  It  is  very  valuable,  therefore,  for  draining,  and  every 
observer  should  be  familiar  with  the  stereoscopie  appearance  of  \hi 
eye,  though,  when  he  has  gained  tliis  famiharity,  he  may  find  a  mon- 
ocidar  ophthalmoscope  thenceforth  sufficient.  Every  student  shoold 
look  with  a  binocular  instrument  at  Bome  time  or  other,  and  ibBj 
84Joner  the  l>etter,  in  order  that  he  may  form  true  conceptions. 

The  prism  is  also  ingeniously  applied  by  Dr.  Heymann 
autoplithahnoscopic  purposes,  or  the  revelation  of  one's  own  retinal^ 
to  one*8  self.  Dr.  Heyraann's  instrument  alfords  to  one  eye 
inverted  picture  of  the  other.  The  instiimient  is  pretty  and  in^* 
geniouB,  but  of  little  practieal  value  ;  its  cliief  or  oidy  use  is  U 
aseert^iLn  the  limits  and  degix?es  of  sensibility  in  the  retina.  Aut 
ophthalmoscopy  was  first  practised  by  Coooius  with  his  own  plaad 
muTor.  IHagrtinis,  with  descriptions  of  the  use  of  his  instrumental 
and  of  the  autophthalmosofjpes  of  Dr.  Heymann,  Gii^ard  TeiJoii 
and  Zehender,  are  to  be  foimd  in  Carter's  edition  of  Zander, 
wliieh  work  the  reader  is  referred  for  further  detail. 


DIIIECTIONS    FOR    USIKG  THE   OPHTHALMOSCOPE. 

The  student  of  diseases  of  the  eye^  as  of  other  parts,  must  in  thi 
fiiBt  place  learn  the  appearance  of  the  eye  in  health.     This  simpl 
prect>pt,  which  seems  ahnost  too  evident  to  need  repetition,  is  neve 
thelees   alnmst   wholly  disregarded   in   practice.     Nothing    is  mc 
conunon  in  ophthalmic  classes  than  to  set  men  to  eixamine  die 
eyes  who  have  no  sort  of  familiarity  with  the  normal  condit 
It   is   difficult   to   say  how   much   of  the   loose   way   of  repor 
ophthalmoscopic  appcarantn^s,  and  how  much  of  the  indiscxiininati 
enumeration  of  relevant  with  irrelevant  details,  wliich  is  too  oftex 
loauifest  even  in  the  writings  of  teachers  themselves,  are  due  to  tl 
deficiency  in  their  early  education.     A  pupil  who  has  first  of  all 
been  made  thoroughly  famiHar  with  the  healthy  standard,  and  witl|M 
its  variations  witldn  the  limits  of  health,  will  thus  learn  the  tru^l 
significanoe  of  the  various  details  which  he  has  beibre  him,  and  will 
leani  to  record  coses  with  point  and  discrimination.     Without  such 
^♦'indard  he  loses  Umself  in  the  midtiplivity  of  the  details, 
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those  which  are  inessentialj  and  omits  to  record  those  by  whioh  the 
nature  of  the  affection  is  betrayed. 

8eveoil  years  a^o,  L>r,  Mackenzie,  our  great  aphthalmologist, 
made  tliia  remark  to  me  in  a  letter ;  '*  1  have  made  very  little  of 
the  opliihahnasenpe.  It  rei]im"es  muLih  time  and  pains  to  make  it 
y^rofitable.  The  differenccB  in  the  apijcaraiices  of  the  retina,  even  in 
healthy  eyes,  must  render  its  application  to  pathological  inquiries 
still  more  difficult  and  unceitain/' 

The  appearance  of  the  normal  eye  is  shown  in  a  plate  at  the  end 
of  this  work.  Nothing,  however,  can  take  the  place  of  direct 
oljservation,  and  I  strongly  ad\4se  the  student  to  do  as  I  did  when  I 
be^an  ophthalmoscopy,  to  examine  the  eyes  ol'  his  Mends  as  otten  as 
they  \\411  allow  him  to  do  so,  and  to  examine  the  eyes  of  dogs  and 
cats,  wliich  present  beautiftil  images. 

Th*  mtuiHvr  nf  vomluctituj  an  vxamiitafton  by  the  imlireH  nwthod^  so  ew 
lo  fifdaut  fi  rent  inverted  viilnrgcd  atrml  image*  It  is  called  the  indirect 
method  because,  instead  of  receiving  into  our  eye  the  rays  of  light 
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which  came  direct  from  the  retina  of  the  observed  eye,  we  get  them 
as  they  come  indirectly  from  it,  and  directly  from  an  aerial  image 
of  it.  The  patient  sits  by  the  side  of  a  convenient  table.  The  lamp 
is  placed  close  by  the  side  of  his  head  and  a  little  behind  the  temple ; 
the  fiiime  put  on  a  level  with  the  eye,  fix>m  which  it  is  screened  by 
a  little  metal  plate  fixed  to  the  burner.  The  observer  takes  his 
position  directly  in  front,  and  sits  slightly  elevated*  holding  the 
ophtlialmoaoope  close  to  his  own  eye,  in   an   oblique  position,  to 
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nf  Mmier  ^  mmimetmf  m  ^ammrngthm  hf  ike  imdmxi  mnviJhi,  m\ 
m  U  Mam  am  ertei  tirimti  image.  Let  it  h&  wappotaA  thmt  the 

tlie  kmp  are  placed  w  for  the  abo^B  <rfaTninilj€wi,  that  tbt  | 
*  thnm  tlie  li^it  od  the  ere  m  the  same  maam^r^  bot  thd  | 
be  appros^JKes  the  eye  which  is  directed  towaida  him  maJk] 
taloMr  with  the  minor,  and  seeks  to  see  the  detaila  of  its  intern;] 
which  aie  mote  magnified*  As  be  draws  neuv  he  eomieB  wit 
dixtanoe  of  the  pattent^s  oidinarjr  distinet  Tisioai,  and  whose 
Lmodation  is  now  sttppoeed  to  give  wet  and  fall  into  abeyance* 
ayi  of  light  from  the  mirror^  now  retnimng  &om  the  eje, 
iasae  paralleL  If  the  eye  be  emmetropic,  and  the  obeerrer  be 
its  principal  foetts,  he  will  see  an  erect  image  of  the  retina,  with" 
without  a  correcting  concave  lens,  in  the  wa^- 1  hav^e  explained.  If  j 
the  eye  be  h^7>eTinetropic,  its  retina  will  also  be  evident*  If  it  be  J 
mjojni?,  a  concsav©  correcting  lens  must  be  interposed* 

The  mirror  mu£t  be  approached  very  close  to  the  myopic  eyi^  1 
within  an  inch  or  two  in  the  highest  degree  of  that  optical 
tliidor  such  conditions  it  is  very  difficult  to  obtain  an  image. 

To  eom/mrf  M/'  itco  method^^  this  ma}'  be  said.     The  in<lireot,  while  J 
it  magnifiee  less,  give^  a  better  idea  of  the  relative  position  of 
L  |iasts,  and  a  larger  field.     The  direct  gives  a  lai^er  image,  and  a ' 
scrutiny  of  fine  objects,  such  as  the  pulsation  in  the  veeselsL 
and  changes  in  the  optic  nerve.     By  it,  the  form  and  position 
morbid  growths  are  better  made  out.     The  position  and  extent 
'detachments  of  the  retina  can  be  well  asoeitained.     By  it^  Mintal 
which  are  doubtful  under  the  indin^ct  method  may  be  cleared  up. 
For  vi>ry  cxat5t  inquirj^,  the  two  methods  should  be  appHt.d^ 
The  student  will  facilitate  his  leximiug  by  examining  eyea  wii 
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a  }>i-eonvex  lens  mounted  on  a  stem,  which  slides  on  a  graduated 
brass  bar,  at  one  end  of  which  is  a  knob  which  rests  against  the 
patient's  face,  the  other  end  tenuinating  in  a  hook,  and  a  concave 
miiTor,  supported  on  a  handle,  fi:'om  the  centre  of  which  runs  a  spring 
measuring-tape. 

In  Fig,  121,  only  a  small  portion  of  the  tape  ia  seen,  as  the  mirror 
and  the  lens  are  necessarily  represented  nearer  together  than  they 
should  he  in  practice.  The  remainder  of  this  self-winding  t^ipe  is 
contained  in  a  box  at  the  lower  end  of  the  mirror- handle.  Since  the 
drawing  was  made,  a  hinged  ehp  has  been  placed  at  the  hack  of  the 
mirror,  as  in  Liebreich*Q  small  ophthalmoscopy*, 

Bules  for  use.  To  prep<ire  the  ophtliahnoscupe  for  the  indirect 
examination  of  the  eye,  draw  out  the  tape  to  the  focal  length  of  the 
mirror,  about  eighteen  inches,  connect  the  tape  with  the  graduated 
bar,  and  set  the  lens  on  the  slide  at  its  foc^l  length,  about  two-and-a- 
quaa-ter  inches.  This  done,  and  the  patient  being  seated  in  the  iisual 
maimer  a  little  in  advance  of  tlie  lamp,  the  inetnmient  is  used  thus  : 
Place  the  thumb  of  the  one  himd  in  a  ring,  fixed  underneath  the 
hook  at  the  near  extremity  of  the  graduated  bar,  and  the  middle 
finger  in  a  ring  attached  to  the  tmder  surface  of  the  slide,  and  the 
forefinger  on  its  upper  surface ;  then  lay  hold  of  the  mirror-handle 
with  the  other  hand  in  such  a  manner  that  the  tape  may  pass  between 
the  fore  and  middle  fingers  in  front,  the  thumb  being  placed  behind. 
The  knob  at  the  extreme  end  of  the  brass  bar  should  now  be  apphed 
against  the  patient's  face,  and  in  such  a  position  that  the  mounted 
lens  shall  be  in  a  line  with  the  spectator's  eye,  and  that  about  to 
be  examined.  By  gentl}^  pressing  the  bar  to\s'ards  the  patient  with 
the  thumb  of  the  lens-hand,  and  by  keeping  the  tape  slightly  on 
the  stretch  with  the  mirror-hand,  the  speculimi  being  held  in  posi- 
tion, the  ^  whole  instrument  mil  have  the  steadiness  of  a  solid  con- 
struction. As  a  further  aid,  the  surgeon  may  sit  sideways  on  a 
high  choir,  and  make  its  back  serve  as  a  rest  for  his  elbow.  Any 
slight  adjustment  of  the  lens  can  be  made,  if  required,  during  exami- 
nation, by  gently  sliding  it  on  the  bar,  A  rotatory  movement  of 
the  lens  can  be  gained  by  turning  its  tubular  support  with  the  fore- 
finger, which  lies  close  to  it.  A  sUght  to  or  fro  motion  of  the  finger 
across  this  tubular  shaft  will  cause  'it,  and  consequently  the  lens,  to 
rotate.  The  use  of  thus  slightly  altering  the  direction  of  the  lens  is 
to  thrfjw  aside  any  reflei^ted  images  of  the  speeiJum. 

For  the  direct  method  of  examining  the  eye,  the  presence  of  the 
tape-box  will  not  prevent  the  mirror  being  used  in  the  ordinary 
manner. 

The  student  will  do  well  by  practising  the  use  of  the  mirror  on 
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latter  its  csentral  depression,  ^fiwea  cetitralis^  is  to  be  made   out  as 

a  bright  white  depressed  point.  The  descriptions  of  Helmholu, 
Cocoius,  and  Liebreich,  are  usually  quoted  in  treatises  on  the  eye» 
but  these  descriptions  are  incongruous,  and  tliat  of  Liebreicli,  which 
seems  the  most  careful^  certainly  will  not  serve  for  all  cases.  It  u 
not  difficult,  however,  in  the  first  instance^  to  find  a  dull  region  of 
the  retina  lying  about  tw^o  diameters  of  the  disk  firom  that  part,  and 
circumscribed  by  vessels  which  do  not  pass  into  it.  This  region  ha^ 
no  doubt,  in  a  great  number  of  cases,  a  yellowish  tint,  the  cause  of 
which  is  unkno^vn,  but  which  is,  perhaps,  some  illusion  colour.  It 
is  generally  rather  larger  than  the  papilla,  and  at  its  centre  is  i 
bright  point  called  the  fovea  centralis,  wliich  Donders  says  is  th© 
point  of  clearest  \ision.  This  point,  which  has  been  likened  to  all 
sorts  of  incongruous  objects,  is  surrounded  by  a  halo  wliich  partakes 
more  of  the  deep  choroidal  coloiu",  and  is  more  rusty  in  tint  than  the 
yellower  district  in  which  it  lies.  The  halo  varies  in  size,  and 
liebreich  calculates  that  in  some  eyes  it  covers  a  tliird  of  the  whob 
yellow  spot. 

The  choroid  coat  It  is  evident  from  what  has  gone  beforej  that 
although  in  examining  the  fimdus  of  the  eye  we  commonly  speak  of 
the  disk  and  retina  as  one  object,  yet  it  is,  indeed,  the  choroid  rathef 
than  the  retina,  which  we  see ;  and  the  choroid,  like  the  disk  and 
retina,  is  liable  to  many  changes  in  disease.  Absent  only  at  the 
entrance  of  the  optic  nerve,  it  spreads  from  that  point  all  over  the 
back  of  the  eye  up  to  the  ciliary  processes.  Indeed,  we  may  call  the 
iris  and  choroid  one  vascular  nicmbniiie  lining  almost  the  whole  of 
the  inner  eye.  It  has  two  layers,  the  inner  one  consisting  of  an 
elastic  structureless  lamina,  which  supports  an  epithelial  pavement  of 
polygonal  cells.  This  epitheliimi  in  the  tapetimi  luciduni  of  animals 
is  without  pigment,  but  in  man  the  pigment  is  very  abundant,  and 
of  a  dark  sepia  colour.  The  outer  layer  is  fonned  almost  entirely  of 
a  minute  network  of  large  and  small  blood-vessels,  "^ith  much 
scattered  pigment,  some  stellate  pigment  cells,  and  some  fibrous 
elements.  It  is  attached  by  a  tissue  called  the  lamina  fusca  to  the 
sclerotic,  and  adheres  closely  to  the  sclerotica  in  the  neighbourhood  of 
the  optic  nerve  entrance. 

The  radiate  convergence  of  the  veins,  or  vasa  vortioosa,  on  the 
binder  surface  of  the  vascidar  layer  is  well  knowTi.     This  portion  is 
by  some  writers  considered  as  a  separate  layer  from  the  capillary 
layer  in  front  of  it,  but  the  separation  is  an  imaginary  one,  and 
little  practical  value.    It  is  easy  to  see  that  wlien  the  pigment  cells  i 
evenly  loaded  but  little  light  can  penetrate  it,  and  the  vascidar  layefl 
beliind  can  have  but  little  effect  upon  the  details  of  the  fundus.  In  the 
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negro,  for  example,  the  fimdus  of  the  eye  is  almost  black.  The  amount 
of  light  which  may  penetrate  the  epitheliaj  layer  depends,  how- 
ever^  not  upon  the  pigment  only,  bixt  also  upon  the  kind  and  degree 
of  illumination,  bo  that  the  onlour  of  the  fundus  varieB  romarkably 
in  different  modes  of  examination.  In  the  erect,  and  highly  mag- 
nified image,  the  epithelial  cells  themselves  may  even  be  seen,  so  that 
the  field  has  a  granular  appearance,  and  Liebreieh  justly  points  out 
that  these  cells  should  be  carefully  examined  in  cases  of  Buspected 
disease.  In  the  brightly-illuminated  eyes  of  persons  whose  pigment 
is  scanty,  as  for  instance  in  blondes,  a  good  deal  of  light  passes 
through  the  epithelial  layer,  not  only  giving  the  fundus  a  lighter 
colour  of  red  or  pink,  but  allowing  the  larger  vessels  to  he  clearly 
visible.  In  them  we  see  distinctly  the  vasa  vorticosa,  collecting  into 
larger  trunks,  and  meeting  at  a  vanishing  point  in  the  equatorial 
plane,  where  they  end  in  a  single  tnmk,  wliiclx  passes  backwards. 
In  darker  persons  the  vasa  vorticosa  may  be  followed,  if  less 
thoroughly,  yet  often  more  easily^  at  least,  to  a  certain  extent,  as 
the  inter- vascular  meshes  are  filled  up  with  dark  colour.  It  is  un- 
necessary to  detain  the  reader  any  longer  in  describing  the  a]Tpcar- 
anees  of  the  choroid  in  various  persons,  and  under  various  conditions. 
More  be  is  not  likely  to  learn  by  reading,  I  advise  him  to  make 
himsell*  lamiliar  with  all  varieties  of  the  human  eye,  by  personal 
examination,  without  which  he  can  never  understand  the  subject. 


A^OMALISS   OF   THE   FUNDUS   OF  THE   BYE. 


^H   I  shall  now  proceed  to  enumerate  the  principal  peeidiarities  to 

^^which  the  normal  eye  is  liable,  and  thus  warn  the  student  against 
the  inference  of  disease  trom  appearances  which  have  really  no  ill 
meaning. 

I  The  innocent  ran'efieis  of  the  optic  disk  and  retina. 

f  1.  Extemimi  of  the  neunkmma*  Tliere  are  certain  white  patches 
which  are  sometimes  seen  upon  the  edge  of  the  disk  and  invading 
the  retina.  They  are  not,  I  think,  very  uncommon ;  they  may  occur 
in  one  eye  or  in  both,  and  they  may  be  single,  or  two  or  more  may 
be  present.  They  are  based  upon  a  segment  of  the  circumference  of 
the  disk,  and  may  extend  upwards,  do^Tiwards,  or  inwards;  they 
seldom  extend  towards  the  yellow  spcit,  for  reasons  which  mil  be 
evident  when  we  have  explained  their  anatomy.  They  shine  with  a 
pearly-white  or  greenish  lustre,  or  have,  as  Von  Recklinghausen  says, 
an  ''  asbestos-like "  appearance,  especially  in  those  cases  in  which 
they  present  a  striated   character.      This  striated   character  may 
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indeed  always  be  made  out  by  the  direct  examination,   and  is  an 
I  important  point  in  their   diagnosis.     Their  borders  ore  jagged  or 
'  irregular,  and  they  generally  shade  off  a  little  into  the  neighbominy 
retina,  which  by  contrast  appears  very  red*     They  do  not  interfere 
with  vision,  they  are  always  congenital,  and  in  some  animalB  are  fl 
p  part  of  the  normal  state.     In  these  cases  streaks  may  sometimes  be 
pBeen  also  along  the  borders  of  the  vessels,  and  snch  streaks  takeD 
together  wnth  the  patches  might  lead  an  unwary  observer  to  8uppo6e 
the  presence  of  albuminmia,  thongli  the  appearanee  of  alb.  retinitis 
is  really  very  diifcrent.     The  vessels  wliich  traverse  the  white  pati^h 
stand  out,  of  course,  with  great  distinctness  when  they  pass  over  it» 
siu-face;   when,  however^  they  pass  tlii'ongh  the  thickness  of  the 
patch,  they  are  more  or  less  concealed,  or  they  may  pass  along  ai 
various  depths  in  its  substance,  when  thoy  appear  thicker  or  thinner, 
according  to  the  depth  at  which  they  arc  embedded.     This  striking 
al>noniiity    depends  upon  an  intnision  of  the  sheath  of   the  nerve 
beyoini  the  mbrifomi  |)late,  the  patch  being  in  fact  made  up  of  non- 
transparent   insulated   nerves.      The    nomial   transparency    of    the 
I  retina,  as  we  know,  depends  upon  the  arrest  of  the  nerve-sheaths  at 
the  optic  disk :    if  the  sheaths,  therefoiH?,  be  accidentally  continued 
beyond  this  point,  wo  have  an  opaque  white  patch  coiTcsponding  t*> 
the  number  of  fibres  so  sheatlied.      At  the  borders  of  the  patch  the 
nemilemma  thins  olf,  leaving  the  axis  to  pass  on  in  the  usual  way. 

2.  The  cjcmmtmt  of  the  optic  disk,  beyond  the  nunual,  which  some- 
times appears  as  an  individual  peculiarity,  may  well  be  misttiken  for 
commencing  disease,^  such  as  atrophy  or  glaucoma.  In  the  normal 
eye  there  is  always  a  slight  depression  near  the  centre  of  the  disk,  at 
the  point  where  the  vessels  issue  from  it,  and  in  some  oases 
depression  may  be  so  exaggerated  as  to  bec^ome  an  actual  cup.  It  is 
best  seen,  of  course,  with  the  biiiocuhir  instrument.  This  excavation 
fortunately  never  proceeds,  though  it  certainly  often  presents  steep 
walls.  It  seldom  sinks  deeper  than  the  thickness  of  the  retina  and 
choroid,  and  never  transgresses  the  lamina  cribrosa  ;  nor,  again,  does 
it  ever  involve  the  whole  disk,  but  preserves  its  original  character  a^ 
an  exaggeration  of  the  central  i>ore.  The  excavation  is  in  some  crises 
accompanied  by  other  inequalities,  a  i>art  of  the  disk  beiug  hollowed  ^ 
and  antjther  part  elevated,  or  we  may  see  a  sloping  wall  on  the  side  m 
of  the  yellow  spot,  and  a  steep  wall  on  the  opposite  side ;  or,  again, 
the  excavation,  instead  of  being  circular,  may  be  iiTcnular  or  anguhir. 
The  change  of  colour  of  the  disk  in  these  cases  is  mrnv  striking  than 
,  its  change  of  fomu  and  tlie  fidl  redness  of  the  disk  around  the  cup, 
contrasting  with  the  white  or  grey  of  the  cup  itself,  may  give  a 
strong  impression  that  disease  is  present,     I  liave  never  seen 
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Tesield  bend  under  the  edge  of  the  cup  so  sis  to  he  lost  to  observation, 
as  we  see  them  in  glaueomatoiis  exeavation,  nor  have  I  notieed  any 
differenoe  in  the  vessels  themselves  except  the  slight  difference  in 
colour,  which  of  course  takes  place  in  consequence  of  the  changed 
refleotions.  These  physiological  excavations  should  be  home  well  in 
mind,  for  I  believe  they  are  by  no  moans  uncommon- 

3.  Sffnle  cJtmtfjfs  fal'fl  place  in  th*  rtff*  a-n  ehetrhere»  Tissues  lose 
their  transparency,  and  undergo  some  farther  changes  of  a  degene- 
rative kind ;  and  the  more  delicato  the  part,  of  course  the  moi'c 
obvious  will  such  changes  be*  As  the  skin  loses  its  brightness  and 
delicate  vascularity,  so  the  optic  disk  and  retina  lose  their  trans- 
parency and  the  tints  of  their  complexion.  The  dioptric  media 
become  a  little  coloured,  and  this  is  particularly  marked  in  the 
lens,  so  that  the  back  of  the  eye  is  less  distinct,  and  the  tracery 
of  the  disk  and  retina  loses  the  sharpness  and  delicacy  of  its  earlier 
and  fresher  life.  Changes,  therefore,  which  in  youth  would  lead 
us  to  recognise  an  atrophic  or  even  a  sub-inflammatory  process,  in 
age  would  cease  to  have  any  such  meaning.  IVactice  alone  can 
teach  us  to  estimate  these  little  variations  at  their  tnie  value.  The 
frequent  occurrence  of  a  white  or  black  e<lging  upon  the  margin  of 
the  disk,  or  ui)on  a  part  of  it,  I  have  described  and  explained,  and 
have  said  that  dots  of  black  pigment  have  sometimes,  but  rarely, 
been  seen  upon  the  disk  itsell*. 

Ih  the  choi'oui  h'kefn.\f  nr  sc/?  itffiirtdtfftl  pfcnUariHeH^  to  which  indeed 
the  pigment  about  the  disk  is  to  be  ascribed.  Patches  of  pigment, 
olT:en  of  some  sisse,  may  not  unc^immonly  be  seen  likewise  upon  other 
parts  of  the  c!ioroid>  and  taken  alone  they  mean  nothing,  and  are 
probably  congenitaL  The  senile  changes  occur  in  the  epithelial  layer 
and  in  the  stroma.  The  cells  of  the  epithelium  tend  to  burst,  so 
that  the  colour  runs,  and  light- coloured  or  whitish  spots  are  seen 
with  aceinnulation  of  dark  pigment  about  theii'  edges  ;  ine^xualities 
of  colour  may  also  be  noticed  in  many  other  parts  of  the  field*  This 
change  seems  to  originate,  as  H.  Miillor  thinks^  in  a  tliickening  of 
the  lamella,  with  development  of  **  colloid''  bodies,  cither  from  it  or 
irom  the  nuclei  of  the  pigment  epithelium*  Atheromatous  and 
like  degenerative  changes  occur  in  the  chorio-capiQaris,  and  are 
only  visible  to  the  mirror  in  so  far  as  they  disturb  the  ovei-lying 
epithelium. 


CHAPTER  XV. 


EXAMINATION  OF  THE  EYE  BY  LATERAL  OR  OBLIQUE 
ILLinttlNATlON, 

EXAMINATION     BY     ARTIFICIAL    LIGHT— EXAMINATION    BY   DAYLIGHT 

O  PIITH  A  LMo-Mit;Hosro?E. 

This  method  is  effected  by  inoident  light.  It  is  partioularly  suitable 
for  examining  the  aiiterior  part  of  the  eyehall,  both  iiithout  and 
within,  Bj  brilliant  illumination  many  things  which  might  be 
overlooked  by  thr3  diffused  daylight,  are  elearlj  diHoenied,  and  dift- 
gnosin  is  helped.  The  cornea,  the  iris,  the  pupillary  margin^  the 
capside  of  the  lens,  the  ciliary  prot'esses,  and  even  the  front  of  the 
vitreous  hnmour,  can  be  thus  inspected.  Corneal  nebidte  and  plastic 
deposits  on  the  t^apsule  of  the  lens  are  rendered  very  apparent  by  it. 
The  natiu-e  of  a  cataract  is  more  easily  determined  by  this  than  by 
any  other  mode  of  examination.  The  consistence  of  the  cortex  of  the 
diseased  lens,  and  the  colour  of  the  nucleus,  and  the  density,  can  be 
well  told  by  it.  Opacities  of  the  vitreous  humour,  which  are  solid  and 
always  appear  black  when  examined  with  the  ophtlialmoscope,  can  be 
seen,  when  aulfieiently  anterior  and  small,  in  their  imtural  colours 
and  in  their  proper  positions,  and  the  inequalities  of  their  surface 
and  other  peculiarities,  can  be  estimated. 

ExamimiioH  htf  nrfifiriftl  li(jht.     A  darkened  room  is  better  for 
I  beginner;  one  that  is  partially  illuminated  mil  suffice  for  an  observer 
who  is  experienced  in  the  method. 

The  patient  is  placed,  sitting  or  standing,  with  his  head  at  the  side, 
on  a  level,  and  a  Uttle  behind  the  bright  flame  of  a  lamp.  The  ob- 
ser%'er  takes  his  position  in  front  of  the  patient  and  holds  a  bi-eonvex 
lens,  of  three,  two-and-a-half,  or  two  inelies  focal  value,  in  such  a 
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manner  as  to  receive  the  lamp  rays  and  to  condense  them  on  the 
region  of  the  eye  to  be  examined. 

The  fullest  amount  of  illumination  is  got  by  placing  the  patient 
elo&e  to  the  lamp  and  using  a  very  High  lens. 

Any  i?peoial  point  to  he  examined  niitst  be  placed  under  the  fooiifi 
of  the  lens. 

For  examining  the  crystalline  lens,  the  degree  of  ohliquity  of  tlie 
eone  of  rays  must  be  less  as  the  equatorial  portion  is  inspected,  and 
greater  as  the  pole  is  looked  at. 

In  examining  the  \itreoiia  hiunour,  the  rays  must  he  tlirouni  in 
the  greatest  ohliquity.  The  oh&er%*er  must  he  prppared  to  tind  the 
interior  of  the  eye  no  longer  black,  hut  puqile  or  smoky. 

The  objoct  examined  may  l>e  magnified  by  the  observer  using  a 
convex  lens,  the  selection  of  which  should  depend  on  his  own  state 
of  sight. 

The  Fig.  122  shows  the  eye  under  the  double  examination. 


Fio.  If;^. 


Examinatmi  by  daylight.  The  lateral  illumination  by  natnml  light 
is  not  new.  I  saw  it  in  use  when  I  wa**  a  student.  After  the  aliove 
description  it  is  unnecessary  to  say  how  this  is  to  be  done.  It  is 
enough  to  remind  the  reader  that  the  pnticrit  should  be  placed  near 
a  window,  and  in  as  strong  a  diffused  light  as  can  be  got. 

Dr.  Heddae\ui  has  strongly  advocated  the  use  of  this  form  of 
examination.  He  uses  a  pencil  of  rays  admitted  thr^mgh  a  central 
perforator,  frrmi  one  to  two  inches  in  diameter,  in  a  screen  sulHoiently 
large  to  shield  the  head  of  the  patient  from  diifused  light.  The 
pencil  is  concentrated  by  a  lens  in  the  usual  way.  The  doctor  claims 
for  it  the  advantages  of  showing  objects  in  more  natural  colour,  of 
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easy  application,  and  an  absence  of  discomfort  to  patient  and  oV 
sen'er.  He  avoids-  sunshine,  and  finds  the  diffused  light  even  of  i 
doud}'  day  sufficient  for  all  purposes. 

Ophthalmo-microHCope,  This  is  merely  a  compound  mioroecope  ^iik 
which  an  examination  of  the  object  is  made  by  reflected  light.  It  t 
for  the  most  part  employed  ^dth  lateral  illumination  of  the  eye. 

The  chief  use  of  the  instrument  is  for  minute  pathological  reseanl 
in  the  living  eye ;  for  the  better  seeing  of  corneal  deposits,  minutf 
vessels  in  the  cornea,  minute  changes  in  the  iris,  and  in  the  lens. 
For  practical  purposes  it  possesses  no  advantages  OTer  the  simple 
microscope  or  lens. 

Dr.  Liebreich  brought  out  the  first  ophthalmo-microsoope  sixteen 
years  ago,  and  he  constructed  his  instrument  to  be  used  as  a  fixture, 
that  is,  to  be  screwed  to  a  table  for  the  purpose  of  steadiness.  Some 
modifications,  but  not  improvements,  have  been  made  by  other  men. 
That  which  is  most  known  has  arrangements  by  which  it  rests  on  the 
patient's  face.  Such  an  one  is  delineated  in  Wecker^s  "  Etudes 
Oplithalmologiques." 


CHAPTER  XVI. 

PARALYTIC  APFECnONS  OF  THE  MUSCLES  OF  THE  EYE.— EFFECTS 
OF  CERTAIN  AGENTS,  WHEN  APPLIED  TO  THE  EYE,  IN  ALTER- 
ING THE  SIZE  OF  THE  PUPIL. 

METHOD   OF    INVESTIGATING   THE    SUKJECT — ACTIONS   OF   THE   MT'SCI.ES 

THAT     MOVE     THE     EYEBALL PARALYSIS     OF    THE     SYMPATHETIC 

NERVE — PARALYSIS  OF  THE  PORTlO  DITRA  NERVE — PARALYSIS  OF 
THE  THIRD  NERVE — PARALYSIS  OF  THE  FOURTH  NERVE — NY- 
STAGMUS  LUSCTTAS PTOSIS MYOTICS  OR  AGENTS  THAT  CONTRACl' 

THE   PUPIL — MYDRIATICS  OR  AGENTS  THAT  DILATE  THE   PUPIL. 

METHOD   OP   INVESTIGATING   THE  SUBJECT. 

The  physiological  state  of  the  muficleB  must  be  understood 
before  the  deficiency  of  any  one  of  them,  or  of  a  group,  can  be 
sufficiently  detected.  To  Von  Graefe  is  due  the  merit  of  removing 
many  errors  that  existed  on  this  subject,  and  adding  considerable 
information. 

The  action  of  individual  muscles  must  be  examined,  and  that  of» 
certain  muscles  collectively.  The  binocular  actions  must  be  included 
in  this  investigation.  The  binocular  actions  are  of  two  kinds:  those 
of  association,  in  which  the  eyeballs  move  from  sid^  to  side,  in 
parallelism  as  we  say,  when  taking  a, general  range  of  distant  things, 
in  which  case  ihe  visual  linea  ar^  .parallel ;  and  those  of  focusing, 
in  which  the  eyee  are  converged  to  eqtamiii^e  a  near  object,  when  the 
visual  lines  meet  at  an  angle  :wbijsh  necessarily  varies  according  to 
the  distance  of  the  thing  loojked  at. 

The  paralysis  of  an  ocular  mjiscle  may  be  approximately  determined . 
by  its  inability  to  turn  the  eye  in. a  given  direction.     The  test  is  not 


314 


PAKALl:nC   AFFECnOJJS* 


absolute,  masmueh  as  the  muscle  may  not  act,  or  cftimot,  becttoae  jl 
antagonist  is  contracted*  This  is  illustrated  in  the  sulgeet  of  aqjuifl 
For  t}ie  present,  and  to  prevent  much  writing,  let  it  be  Bappoe6dt|H 
it  is  with  paralysis  that  I  am  dealing.  ^^H 

The  paralysis  may  be  too  slight  to  he  detected  by  a  second  pnB 
and  yet  enough  to  interfere  with  the  balxince  of  the  mnadll^il 
destrc^y  the  relation  of  the  optic  axes,  and  disturb  sight  hjr  oii^^l 
double  Tision.  Strange  to  tell,  however,  the  double  si^ht  ^B 
always  produced,  either  in  slight  or  great  deviations.  But  in  nattfl 
every  case  of  individual  loss  of  muscular  power,  the  deviation  of  dl 
eye  from  its  axis  will  be  apparent,  or  double  ^dsion  will  he  piiM|l 
The  disturbance  to  binottular  vision  may  be  but  slight.  The  seoofl 
image  may  seem  but  as  a  halo  around  the  other,  or  just  overlap  M 
or  it  may  be  far  from  it.  It  is  always  seen  at  a  point  opposite  to  IIh 
which  it  occupies  on  the  retina.  As  the  double  vision  can  he  i  iiiiniiiip 
depended  on  to  prove  the  presence  of  deformity^  its  f^harairterirtin 
mui?t  1)0  deseriljed. 

AV^hcn  there  is  paralysis  of  the  external  rectus  muscle  and  ihe§f|_ 
turns  inwards,  and  objects  are  doubled,  the  distorted  image  is  d^^| 
on  the  side  of  the  deviating  eye.      If  the  right  external  reoranP 
deficient,  the  distortion  will  be  on  the  right  side ;  if  the  left  extend 
fail,  the  distortion  will  be  on  the  left.     When  the  internal  rectus  is 
paralyzed  and  the  eye  turns  outwards,  the  distortion  is  seen  on  tli0 
opposite  side.      So  long  as  the  lateral  recti  only  are  affected,  thera 
will  be  merely  lateral  deviation  of  the  images*     When  the  euperiof 
rectus  is  paralyzed,  or  the  inferior,  tlie  distorted  images  will  be  ahoM 
or  below,  according  to  the  »ide  of  the  paralysis*     The  same  is  to  M 
said  ^^th  regard  to  the  oblique  muscles.     The  details  shaU  be  gif^| 
as  1  proceed.  H 

It  wiU  assist  the  investigation  at  times  to  use  a  piece  of  £fM|| 
coloured  red,  and  to  hold  it  before  the  eye  which  is  being  examined, 
while  the  flam©  of  a  t-^tudle,  a  few  feet  oi!',  is  looked  at.  In  paralysis 
of  the  right  external  rectus  there  will  appear  a  red  flame  on  the  right 
side,  and  an  unooloured  one  on  tlio  leJ't,  The  reverse  will  be  the  cuse 
in  paralysLB  of  the  internal  reetus.  The  methods  for  investigating 
the  vertical  deviations  of  the  eye  are  just  the  same*  During  the 
experiments  the  candle  should  be  pbK*ed  at  difi'erent  distanees^  and 
should  also  be  moved  from  side  to  side,  upwards  and  downwards,  and 
in  other  directions,  while  the  jmtient  keeps  his  eye  directed  forwaidaw 
By  these  changes  the  images  wll  be  more  or  less  separated.  Whea 
the  candle  is  carried  very  much  away  from  the  paralyzed  side, 
double  vision  may  altogether  disappear. 

Most  of  the  effect  of  the  diseased  state  of  double  vision,  or  diploniflT 
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plane  is  given  to  an  imap;inary  plane  passing  along  tins  line.  A  lin« 
drawn  at  rigbt  angles  to  each  of  these  planes  in  the  musclee  is  called 
the  axis  of  e}'olution.  In  studying  the  action  of  any  mtisde  it  is  not 
enough  to  know  what  movement  it  can  impress  upon  any  one  jM>mt 
of  the  sphere ;  there  must  also  be  noted  the  position  of  two  points,  or 
a  point  and  a  meridian-  The  centre  of  the  cornea  is  taken  as  tha 
point,  and  the  longitudinal  vertical  plane  of  the  eye  as  the  meridiuL 
In  watching  the  movements  of  the  e}'e,  it  is  then  necessar^^  to  ndtioe 
in  what  direction  the  central  point  moves,  and  the  extent  of  inelina- 
tion  which  the  vertical  meridian  undergoes.  In  paralysis  of  thi* 
muscles  of  the  eye  it  is  importunt  to  ascertain  these  points.  Some 
muscles  '4ict  chiefly  in  altering  the  height  of  the  oomea,  others  in 
caiy«ing  an  inclination  of  the  longitudinal  vertical  meridian*  It  is 
evident  that  whenever  the  muscle-plane  coincides  with  the  vertie8l 
meri<Ean,  the  effect  on  the  height  of  the  cornea  is  at  its  greatest^  while 
that  on  the  vertical  plane  is  at  its  least ;  cunversely,  the  action  on  the 
vertical  meridian  will  lie  the  more  marked  in  pi-oportion  as  the 
planes  diverge  from  one  another! 

Armnf/rmrnt  of  the  nntHCuiat  art  ion.     The  muscles  may  to  pi 
under  three  tli virions  :  Ist,  the  external  and  internal  recti ;   2nd, 
superior  and  inferior  recti ;  3rd,  the  superior  and  inferior  oblique, 

1st.  Of  these  groups  the  action  of  the  first  is  the  easiest  to  under-" 
stand. 

Fio.  128. 
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UiWLM^MTAh  «ICT10X  OV  KTRDAIX.     BBOBT  IK>TTmi»  ttXSBt  IKItBSTlOXI  Of  THE  KXTllXAL  Am*  tWTKWM^ 

miecTT  mnicLit;  txnta  DOTTai>  uirm,  natrwJLL  hsudiah  ;  TmAjfivKas^itm,  AXti  or  mro^tmom^  ^ 

The  muscle-plane  of  this   group,  Fig.   123,  c^^rrenponfls    to 
horizontal  meridian,  and  the  axis  of  evolution  to  the  vertical  meric 
of  the  eye.     The  action  of  each  muscle  is  to  move  the  eye  directljj 
inwards  or  outwards.     There  is  here  no  change  in  the  height  of 
cH^ntre  of  the  cornea,  nnr  in  the  inclination  of  the  meridian,  w^hic 
still  remains  verticuL     This  is  the  only  group  the  muecle-plan© 
which  currespcinds  to  a  major  segment  of  a  sphere  j  all  the  rest  cut  s" 
sniallcr  sfgnicnt  of  a  sphere* 
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'JiiiL  The  euperior  rectiie  is  inserted  into  the  selerotim  about  three 
Hues  from  the  cornea,  and  obliquely,  so  that  the  inner  margin  of  the 
tendnn  is  nearer  to  the  eomea  than  the  outer.  The  oentro  of  the 
attattbnient  does  not  coincide  mth  the  vertical  meridian  of  the  cornea, 
but  is  a  little  to  the  inner  side  of  it.     Fig.  124. 


TBJi3iinr«Bit  merwAL  timon.   tnosr  dottkd  uvat^ 

UV9CLM»l    LOKQ  Wtmo  UVft^   VBBTtCAl.    MSKIDIAVlft; 
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or  ItTl'XAfQB  AMD  ISTlBtOB  »SC*T1 
TO  THl    MiOWt  Aunt    LSFT,  I^JW!.*- 


The  inferior  rectus  is  inserted  in  a  like  manner  into  the  sclerotica, 
about  three  lines  from  the  eomea ;  the  central  point  of  its  insertion 
IB  not  in  the  same  straight  line  with  the  c^nti*e  of  the  eomea,  but 
about  half  a  line  to  the  inner  side  of  the  vertical  meridian.  Both 
of  these  muscles  traverse  the  orbit  obliquelj. 

It  is  erident,  that  if  tlie  muscle-plane  of  tliis  group  coincided  with 
the  vertical  meri<iian  of  the  eye  in  the  same  way  as  the  mu^le-plane 
of  the  first  group  coincides  with  the  horizontal  meridian,  the  result 
of  their  combined  action  would  be  to  raise  or  lower  the  p:j8ition  of 
the  central  point  of  tlie  cornea,  while  the  meridian  would  j^till  remain 
vertical.  This,  however,  is  not  the  case,  for  in  consequence  of  the 
insertion  of  these  muscles  to  the  inner  side  of  the  vertical  meridian, 
it  follows  that  the  muscle-plane  vnU  correspond  to  a  smaller  segment 
of  a  sphere  than  the  vertical  meridian. 

The  result  of  the  contraction  of  these  two  muscles  is  to  draw  the 
eye  a  little  inwards;  acting  singly,  the  superior  rec^tus  raises  the 
centre  of  the  eomea,  an*i  firaws  the  upper  end  of  the  vertical  meridian 
inwards ;  the  inferior  rectus,  contracting  by  itself,  lowers  the  centre 
of  the  C4>mea,  and  inclines  the  upper  end  of  the  vertical  meridian 
otitwards.  Tliis  is  true,  when  the  eye  is  considered  to  be  liHiking 
directly  forwards,  but  different  reRilts  are  obtained  if  it  bo  looking  in 
other  directions.  When  it  is  turned  outwards,  the  muscle-plane  of 
this  group  more  nearly  coincides  with  the  vertical  meridian,  and 
therefore  the  latter  is  but  slightly  inelinetL  It  is  obvious  that  if  the 
muscle-plane  exactly  coincided  with  the  vertical  meridian,  the  latter 
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would  still  keep  vertical  when  thiB  group  of  musolee  oontra4?tedj 
henee  it  foUowe  that  by  moving  the  eye  in  such  a  position  lu  U 
approximate  the  piano  and  the  meridian,  the  effect  on  the  latter  wiB 
be  much  fllightor  than  when  by  ttiming  the  eye  in  an  opposite  diiw* 
tion  the  two  are  more  directly  opposed  to  each  other.  It  is  clear  alw 
that  when  the  inclination  of  the  meridian  is  most  affected,  the  pofiitioa 
of  the  eoniea  is  leas  altered  than  in  those  coMes  where  the  muBol^ 
plane  and  meridian  more  nearlj"  coincide,  and  where  the  effect  on  Um 
inclination  of  the  vertical  meridian  is  diminished ;  in  fact.,  it  bai 
been  shown  that  if  the  two  quite  <*oineided,  the  action  of  each  musele 
of  this  group,  acting  singly,  would  be  simply  to  raise  or  lower  the 
centre  of  the  cornea.  The  effect,  therefore,  of  muscular  CKyntraction 
varies  in  different  positionB,  and  varies  also  in  its  results  on  the  pUui» 
and  centre  of  the  cornea;  for  whenever  the  one  is  most  altered 
position,  the  other  is  least  affected. 

Any  point,  therefore,  witliin  the  range  of  movement,  will  catise  i 
different  result  when  tlie  muscles  contract ;  when  the  eyeball  is  tnme 
outwards  the  position  uf  tlie  coniea  is  affected  most,  and  the  vertic 
meridian  least ;    when  inwards,  the  position  of  the  central  point  i^ 
not  much  altered,  while  the  angle  of  inclination  imdt^rgoes  tac 
de\^ation. 

3rd.  It  has  been  mentioned  that  the  insertions  of  the  two  obliqi] 
muscles  are  in  the  posterior  and  outer  quadrant  of  the  eyeball ;  the 
muscle-plane  is  vertit^l,  but  at  an  angle  with  the  vertical  meridian j 
the  platie  passes  diagonally  from  below  upwards,  and  from  wit 
inwards. 

Fio,  115. 
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It  follows,  from  an  examination  of  the  diagram,  that  the  superic 
oblique  will  roll  the  cornea  downwards  and  outwards,  while 
inferior  oblique  will  roll  it  upwards  and  outwards:  acting  t" 
they  will  only  move  the  cornea  outwardji.    When  tlie  superior       _ 
aeti*,  the  upi»er  end  of  the  voiiit^  meridian  will  be  drawn  inwards  j 
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Bpinal  oord  is  out,  or  the  upper  port  of  the  dorsal,  and  this  is  due 
to  the  faot  that  the  fibres  which  pass  to  the  iris  from  the  sympathetic, 
are  intimately  connected  with  this  part  of  the  spinal  cord.  Some 
^  observers  think  that  the  fibres  which  supply  the  radiating  fibrils  of 
the  iris  are  really  of  spinal  origin. 

Irritation  of  the  sympathetic  nerve  produces  a  perfectly  opposite 
condition ;  in  this  case  the  pupil  is  dilated,  and  the  eyebaU  drawn  a 
little  within  the  orbit. 

Pathological  observation  has  verified  much  of  what  has  been  found 
out  by  physiologists,  and  numerous  cases  are  recorded  in  which 
tumours  in  the  neck,  or  aneurisms,  or  injuries,  have  produced  a 
marked  effect  on  the  pupil. 

Mydriasis,  or  dilatation  of  the  pupil,  is  caused  by  paralysis  of  the 
third  nerve,  as  well  as  by  irritation  of  the  sympathetic,  and  myosis, 
or  contraction,  may  result,  not  only  from  paralysis  of  the  sympathetic, 
but  by  irritation  of  the  third.  There  are,  therefore,  four  conditions 
imder  which  the  pupil  may  be  enlarged  or  diminished. 

Paralysis  of  the  sympathetic         \  ^  ... 

(  Causes  contraction 
or  / 

Irritation  of  the  third  )     of«^«P^Pil- 

Paralysis  of  the  third  \  ^  ,.,  .  .. 

"^  \  Causes  dilatation 

Irritation  of  the  sympathetic      *  /  P  P  • 

It  is  important  to  recognise  this,  and,  if  possible,  to  diagnose  each  of 
these  conditions. 

If  the  ciliary  fibres  of  the  third  nerve  were  the  seat  of  the  injury 
or  disease,  it  is  most  probable  that  the  other  branches  of  the  nerve 
would  be  affected,  and  the  patient  would  most  likely  squint  exter- 
nally, or  be  unable  to  raise  the  eyelid.  The  cause  must  be  cranial 
or  extra-cranial. 

When  the  sympathetic  is  affected,  the  phenomena  of  dilated  vessels 
and  increased  flow  of  blood  may  be  met  with,  and  there  will  probably 
be  evidence  of  disease  in  the  neck,  or  else  in  the  spinal  cord. 

In  a  case  of  recent  implication  of  the  pupil,  it  would  be  easier  to 
find  out  the  cause,  probably,  than  in  more  chronic  ones,  as  the 
symptoms  of  vascularity,  or  of  squint,  as  the  case  might  be,  would 
be  more  marked. 

Von  Ghraefe  has  published  a  case  in  which  a  partially  dilated  pupil 
on  the  right  side  was  caused  by  a  tumour  at  the  base  of  the  brain, 
involving  the  corresponding  third,  fourth,  fifth,  and  sixth  nerves. 
After  a  time  the  left  third  nerve  became  paralyzed,  and  there  was 
complete  dilatation  of  the  left  pupil.    This  was  assumed  by  him  to 
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depend  upon  coexistent  irritation  of  the  F^nnpatbetic  nerves  at 
base  of  the  skiill.    Dr,  lloheiison,  in  oonimentinj]:  ou  this  ease^  ihi 
it  is  more  likely  that  tho  paralysis  was  due  to  the  implication 
ciliary  branches  of  the  third. 

Dr.  Memiiig.in  the  *'Edin.  Med.  Journal/'  for  March,  18G3, 
that  the  size  of  the  pupil  depends  on  the  state  of  its  vessels* 
a  solution  of  atropia  is  applied  to  the  web  of  a  frog's  foot,  coi 
tiun  of  the  small  arteries  residts ;  arguing:  frt^m  this,  he  believes 
the  arteries  of  the  iris  contract  in  a  siniilai*  way ;  tlie  membraiK 
relaxed,  and  the  radiating  libres  contract  and  cause  dilatation  of 
pupil.      Against  this  view  it  may  be  urged  that  atropine  does 
cause  contraction  of  the  vessels  of  the  ii'is.    8chne0er  believes  tliat 
the  use  of  atropia  the  ciliary  muscle  is  paralyzed,  and  in  oonseq 
there  is  increa^sed  intra-ocular  pressure,  and  so  the  vessels  of  til© 
are  distended,  and  n<jt  eoiitraete<L 

Dr,  Hobert-aon  gives  a  ease  of  glaucoma,  in  which  the  pupil 
much  dilated,  and  the  vessels  of  the  iris  at  the  same  time  were 
tended,  A  still  gi'eater  objection  to  this  view  is  to  be  ibiind  in 
fact,  that  for  a  short  time  after  death  the  iris  mil  dilate  on  ai>pl 
atropia. 

Any  tumour  in  the  neck,  or  any  morbid  condition  involving 
cervical  sympathetic,  may  have  an  effect  ou  the  state  of  the  pn] 
many  cases  are  record* 'd  in  which    an  aneurism  of  the   anrtn 
involved  tliis  nerve,  and  caused  ililatation  or  contraction  of  the  pii] 
aeeonling  to  the  extent  of  the  lesion.     It  sometimes  happens 
although   at   fii*st  tlihitatiou   is  noticed,  yet  aftenvards  con tnu! 
occurs ;  this  is  due  to  the  fact  that  a  lesion  may,  at  its  comniei 
raent,  merely  irritate  the  nerve,  but  finally  become  so  ertensive 
desti"oy  it  at  that  si>ot,  and  then  the  effects  of  paralysis  are  met 
In  such  a  case  there  would  he  an  absenccj  pmbably,  of  any  ci 
distiu'banee,  wliile,  if  it  were  an  aneurism,  there  would  be  evidi 
of  a  thoracic  tmiiour,  such  as  dnlness  over  the  tiunonr,   inc 
pulsation,  and  other  pressure  signs,  as  tedema  of  fact*  and  neck 
the  obstruction  to  the  venous  circulation,  or  a  diminution  of 
amomit  of  air  entering  one  or  other  lung  according  as  one  of 
bronelu  w^as  pressed  upon. 

A  peculiar  ringing  cough  is  also  often  met  \iith  in  these  c^asets^ 
this  is  due  to  a  spasmodic  action  of  those  muscles  of  the  larjTix  wi 
ore  supplied  by  the  recurrent  laryngeal  nerve. 

Cancerous  tumours,  injuries,  deep  abscesses  m  the  neck,  may 
cause  paralysis  or  initation  of  the  t»erv4cid  sympathetic  nerve, 

i>r,  W.  Ogliiy  in  a  paper  recently  read  l)efore  the  Koyal  M" 
and  Ohirurgioal  Society,  gave  a  very  full  account  of  tlie  s^inpt 
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Aide  of  the  fiioe,  including  the  orbiculiuis  palfielirsrum^  the  aaly  | 
ocalw  miiflcle  involved,  and  therefore  the  only  one  i*-ith  which  wi  m 
dtrecUj  conoerned. 

In  deficribing  the  diiferent  diseases  to  which  the  nerve  m  Imhi^,  i 
win  be  csonvenieiit  for  the  piirjiose  of  diagnosis  in  trace  the  aam 
from  mTthin  outwardB.  A  tumour,  or  an  abscess,  or  softening  of  III 
br&LU^  may  all  pnjiluc'*!  paralysis  of  a  cranial  norve,  and  nvhen  we  vt 
63uslude<l  from  exjimining  the  airect43d  parts,  and  the  seat  of  d» 
diicage  only  c^n  be  made  out,  other  symptoms  muBt  be  txnkghi  for  l» 
eliicidata  the  nature  of  the  lesion. 

Wftrn  (/((;  f/inrftH/*  qfirvfa  the  nu chits,  the  sixth  nerve  is  also  Haldtl^l 
naffer. 

In  Hurli  u  ciiKc,  in  addition  to  the  inability  to  cJoso  the  eTefidi, 
th»?rtt  would  be  internal  squiTit  of  the  eye  on  the  sajiio  side* 
extenial  rectus  mu6c4e  would  be  paralyzed*  Dr.  Hughlings-Ji 
in  Vol.  L  of  the  **  I^indon  Hospital  Rei>orts,''  narrates  a  i 
whifli  there  was  paralysiB  of  both  sixth  nerves,  and  of  tlie 
dura  on  the  right  side.  The  patient  coidd  not  shut  her  right  ere, 
wrinkle  her  forehead  on  that  side,  as  the  corrugator  supercihi 
p»inily?5f*«K  The  tiirmth  was  dra\%ii  a  little  to  the  left;  the  pupils  ' 
equal  aiid  norma!,  and  there  was  slight  weakness  of  the  limbe. 
d«*ath  a  tumr»ui%  as  large  as  a  walnut,  w^as  found  in  the  pons  Vanolit' 
but  more  on  the  riglit  side  than  on  the  left. 

When  diHeaKt'  of  the  pom  Vnroiii  gives  rise  to  paralysis  of  the  fiuial 
muscles,  it  is  seldom  that  the  portio  dura  only  is  aflected  ;  nsujJIjr 
there  is  hemiplegia  or  paraplegia  with  it,  or  some  affection  of  anotli*^ 

The  paralysis  of  the  limbs  is  on  the  opposite  side  to  the  ft 
paralysis,  and  the   reason  of  this  is  apparent,  when  the   anatoirv 
of  the  parts  is  considered.     If  tlie  injury  lx>  confined  to   the 
side,  and  the  sixth  and  seventh  nerves  are  affected,  it  is  clear, 
already  told*  that  the  paralysis  of  the  face  and  external  rectus 
be  on  the  right  side  al^o  ;  but  with  the  limbs  the  reverse  is  the 
as  the  sffinal  nerves  have  already  crossed,  and  pass  close  to  tl 
cranial   nerves   on   their   way   to   the   coq»us    striatiim    and    o] 
thalamus ;  hence  a  \i\wm  here  will  produce  the  same  effect  on 
spinal  nen-es  as  it  wrudd  liigher  up,  and  so,  when  the  disease  is 
the  right  side  of  the  pons,  tlie  limbs  cm  the  left  side  of  the  body 
be  affected. 

Disease  of  the  pons  is  a  very  rare  condition,  and  it  is  still 
nneommon  for  it  to  be  so  localised  n&  to  cause  the  nerves  of  only 
side  to  be  affected. 

ApoplcJ-y  of  thv  })OjiH  may  cause  symptoms  much  resembling  opii 
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poisoning ;  the  pupils  are  generally  contracted,  and  the  spinal  nerves 
on  both  sides  are  often  affected  so  that  the  patient  is  unable  to  move. 
As  these  cases  prove  fatal  so  rapidly,  they  are  of  interest  rather  to 
the  physiologist  than  to  the  practical  surgeon. 

A  slowly  growing  tumour,  in  this  situation,  may  cause  symptoms 
which  are  of  great  importance  in  diagnosis.  It  is  well  to  remember 
that  if  there  be  paralysis  of  one  of  the  facial  nerves,  with  hemiplegia 
of  the  opposite  side  of  the  body,  the  disease,  unless  there  are  two 
lesions,  must  be  far  back,  and  affecting  the  medulla  oblongata  or 
pons  Varolii,  for  here  alone  do  the  spinal  nerves  come  close  to  the 
portio  dura. 

If  the  disease  be  not  confined  to  one  side,  there  will  be  more 
or  less  weakness  of  both  sets  of  extremities,  but  generally  more 
on  one  side  than  the  other.  The  paralysis  of  the  portio  dura  will  be 
complete  or  partial,  according  to  its  implication  in  the  diseased  region. 
If  the  sixth  nerve  on  the  same  side  be  paralyzed,  then  the  nucleus, 
which  is  common  to  both,  will  be  the  seat  of  the  disease.  If  there 
be  no  internal  squint  on  that  side,  then  the  lesion  will  be  between 
the  nucleus  and  the  emergence  of  the  facial  nerve  from  behind  the 
pons.  Sometimes  there  is  total  deafness  as  well,  as  the 'auditory 
portion  of  the  seventh  nerve  may  be  implicated. 

Dr.  H.  Jackson  has  published  a  case  in  which  there  was  paralysis 
of  the  facial  nerve  on  the  right  side,  together  with  left  hemiplegia ; 
there  was  also  sudden  aAd  total  deafness  on  the  right  side ;  here  the 
lesion  must  have  been  in  the  right  side  of  the  pons,  and  involving 
the  nerve  before  it  emerged  from  the  brain. 

If  an  artery  suppljdng  this  part  of  the  brain  be  plugged,  as  in 
cases  of  embolism,  arising  from  disease  of  the  left  side  of  the  heart, 
the  nerve  tissue  beyond  the  obstruction  will  be  deprived  of  its 
nutrition,  and  white  or  atrophic  softening  will  result.  A  similar 
change  may  also  take  place  if  the  vessels  of  the  part  have  undergone 
atheromatous  or  calcareous  degeneration ;  in  each  case  nutritive 
changes  are  interfered  with,  and  softening  follows  as  a  conse- 
quence. 

Si/philitic  nodes  or  other  tumours  arising  from  the  dura  mater  at  the 
base  of  t/w  skull,  or  an  aneurism,  may  involve  the  portio  dura  before  its 
entrance  into  the  temporal  bone,  and  cause  facial  palsy  and  inability 
to  close  the  eyelid ;  here,  however,  it  is  probable  that  there  would  be 
deafness  on  the  same  side,  and,  if  the  disease  were  extensive,  other 
nerves  would  be  involved,  and  show  that  the  seat  of  the  disease  was 
cranial. 

Paralysis  of  the  nerve  may  ensue  when  the  temporal  bone  is  diJicased, 
as  in  caries  after  scarlet  fever.     Here  the  history  of  the  case  and  the 
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prol)able  ocetirrence  of  deafhesB  on  the  same  side  vnH  lead  to  a  1 
diagnoBiB, 

Sometimos  hromorrhage,  as  Dr.  iToxon  has  recently  pointej 
may  take  place  in  the  canal  in  which  the  nerve  lies,  and  cause  < 
complete  or  partial  palsy  ;  after  a  time,  the  blood  becomes  al 
and  the  paralysis  may  disappear  if  the  nerve  be  not  too 
injured. 

Inflammation   of   the   lining   membrane   of   tM    eaturf^    m^y 
paralysis  by  pressure  on  the  nerve. 

^Vhere  the  nerve  enierges  from  the  stylo-mastoid  fonmien 
liable  to  external  injuries,  as  wounds  or  blows* 

Pressure  from  enhtrfjement  of  the  parotid  gland^  as  in  cases  of  mninji 
may  produce  porrilysis.     Uere  the  hx^al  afteetion  axid   the  m 
implieatioB  of  only  one  nerve  will  point  out  the  cause. 

Any  tumour  iii  the  parotid  region,  arising  from  disease  of 
glands,  or  aiieuri&m  of  the  vessels  aroimd,  may  cause  a  similar 

Ijocal  if^jurim  to  the  bmnches  which  supply  the  orbimiluris  paij^fbrm 
may  be  caused  by  a  stab  or  blow,  or  by  a  surgical  operation^  \ 
then  only  those  muscles  would  be  paralyzed  wliich  were  deprived 
their  ncr^^e-supply.  It  has  happened  several  times,  that  branehioi  4 
the  nerve  have  been  cut  through  in  the  removal  of  tumours  in  fionl 
of  the  ear,  and  inability  to  close  the  eye  has  ensued. 

The  above  is  a  brief  account  of  the  pathological  changes  whick 
may  bring  about  facial  palsy  when  the  lesion  is  on  the  some  riile  u 
the  paralysis.  Wheu  the  disease  has  its  seat  in  the  pons,  then  oihet 
important  symptoms  ore  met  with;  it  is,  however,  rare  to  fifid 
injuries  so  localised  in  the  pons  or  medulla  as  to  affect  merely 
one-half.  Wlien  it  is  in  the  tempoi-al  bone,  paralysis  of  no  dCim 
nen^e  but  the  seventh  will  Vie  found ;  when  external  to  the  tompanl 
bone,  the  local  nature  of  the  disease  Ls  generally  sufficiently  olojir. 

I  now  pass  to  the  consideration  of  those  oases  where  the  fa 
palsy  is  on  the  same  side  as  the  hemiplegia.     It  has  been  abof 
stated  that  it  is  partial,  and,  as  a  rule,  often  passes  away  if  the  patifi 
lives  a  few  days  or  weeks.    It  has  been  sho^n  that  whenever  the  < 
is  in  the  pons,  the  paral}*sis  of  the  face  and  the  hemiplegia  must 
on  opposite  sides ;  this,  however,   does  not  exclude  those  cases 
wliich  the  lesion  is  so  extensive  as  to  cause  more  or  less  paraly*sifi  > 
both  sides  of  the  body.     Besides  these,  it  \b  not  uncommon  to 
a  person  suddenly  seized  witli  a  paralytic   attack;   supposing 
htr'niniThage,  or  the  softening  of  the  brain  producing  such,  to  he  \ 
the  rigid  side  of  that  f)rgan ;  the  hemiplegia  must  necessarily  be  \ 
the  left  side  of  the  body,  but,  in  addition,  he  may  be  unable  to  < 
thti  left  eye,  and  the  face  may  be  thiiwu  to  the  right  side. 
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an  opeu  wiiulnw,  is  a  vm*  wnnnmi  i^iis^^  of  tho  i>5\Uy,  lii  \>«her 
cases  it  seems  to  W  Ln>ught  alnnit  l\v  an  aHiH'tii»u  of  iH^riplwmi 
extremities  of  the  nenes.  Tliis  fonu  often  frightens  a  )>atioiit  Iixtj 
the  suddenness  of  the  attai'k. 

Dr.  Marshall  Uall  has  shown  that  sometimes  when  tliojvin^lysis  L* 
disappearing,  spasmodic  action  of  the  musv^es  takes  j»huv, 

Thvre  are  al<o  t  motional  <vr«.MV  of  this  alfei'tion,  and  nuuionnis  itis*>i 
have  been  reeordeil  in  which  sudden  fright,  the  annoumviiiont  i*f  l^d 
news,  or  a  vioWnt  tit  of  anger,  have  iuduinxl  facial  i^lsy. 

The  clinical  history  of  this  disejvse  may  W  hrietly  statoil  in  the 
foUo^i-ing  clauses : 

In  eases  where  the  palsy  is  ixnnplete,  the  faiv  is  ilrawn  to  the 
opiX)site  side,  while  the  cheek  on  tht*  aifiH'ted  side  lla{>s  during  forwJ 
expiration.  The  patient  is  unable  to  cli>st^  the  eye,  tho  habitual 
winking  movements  cease,  the  lower  eyelid  falls  away  fnuii  tb«*  eyi»- 
ball,  and  is  besides  everted,  iftid  the  eyeball  often  sivms  to  pix^nulc. 
The  corrugator  suj)ercilii  or  tHH'ii>lto  frontalis  an*  also  unablo  to  act, 
80  that  he  cannot  frown  or  wrinkle  the  foivhead.  Siuuotiiuo^^  the 
eyelids  are  puily. 

During  slt^p,  when  the  levator  imlpebrarum  is  n^laxeil,  niul  the 
eyeball  turned  up,  the  ui)per  eyelid  partitdly  covei-s  the  eyobalU  but 
the  lower  one  remains  depressed. 

There  is,  gcnerjiUy,  a  slight  movement  in  the  \ii>per  eyeliil,  acHH^nl- 
ing  as  the  levator  palpebral  is  in  action  or  n^laxeil :  in  tho  hitter 
case,  the  eyelid  nuiy  dn)op  a  little  when  the  patient  liH)ks  down. 

The  eyeball  is  liable  to  be  injured  fn>m  the  intrusion  of  extniiuHius 
substances.  The  conjunctiva  always  bei»omes  inilamed,  and  tho  iHimea 
may  get  ulcerated.  The  eyeball  nniy  l)e  destroytnl,  extu»tly  allor  the 
mann<'r  described,  when  si)eaking  of  its  exposuiv  fnmi  eotropiiim. 

Where  tlie  palsy  is  but  partial,  the  eyeliils  may  nuH»t,  but  otuinot 
be  firmly  closed,  jis  on  the  healthy  side. 

Tlie  tears  run  down  tlie  cheeks  in  some  cases,  as  when  tho  lower 
lid  is  d«'i>ressed  and  e veiled. 

Otlier  facial  mnseles  are  also  genendly  alfceted  at  tho  samo  tiiuo; 
tlius  llie  act  of  whistling  is  ditlicult,  and  the  amount  of  paralyniB  is 
tlien  w(^ll  seen  ;  when  tin*  j)atient  grins,  the  anglt*  of  tho  inoiith  ou 
the  atleeted  si(l(»  is  not  drawn  uj).  Food  often  remains  between  the 
gums  and  tli*^  ]»alsied  clieek,  and  so  luts  to  be  removed. 

If  the  palsy  has  lasted  long,  the  muscles  on  that  side  l>ogiii  to 
waste,  and  give  a  Hat  (»r  sunken  ai>peariui(*e  to  tho  ehwk. 

Tain  is  a  syniiitom  which  varies  with  th(»  cause;  in  disoase  of  tho 
temporal  l»one  it  may  l>e  very  seven* ;  in  tho  eaiises  which  have  uii 
uiflanimat«)ry  origin   it  is  most  marked,  and  thou  it  itt  duo  to  tlio 
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bi  fllamonta  of  HeuHitivo  nervoB  being  ini])Ii(3atod ;  Uio  {Mirtio  dura  \mug 

m  puroly  a  motor  nerve. 

K  In  ()iuu»  of  oerebrol  disease,  the  patient  may  miht  from  hoada(iIi(s 
giddinoHSy  loss  oif  memory,  and  iMiralysis  of  other  norvtut.    Al)m>luto 

(h  doafnoBH  would  show  that  the  portio  molliH  was  implicuittul ;  nutro 
didnuHS  of  hearing  is  not  infrequent,  and  nmd  not  ncHM^HMirily  nhow 

II    that  the  auditory  nerve  is  affected ;  thus  dimuiHe  in  the  tomporal  Ixme 

i  may  cause  a  change  in  the  tympanum  or  KuHtaehian  tulxs  an  in 
oases  of  scarlet  fever. 

I  The  uvula  is  sometimes  drawn  to  tlie  unaHtu^tod  sido,  and  tliis 
<M)curs  when  the  lesion  is  almve  the  spot  whort^  i\u^  \j^nMiii^r  HUjH^r- 
ilcial  ]>etros(d  nerve  is  given  oif;  this  nerve  tuiinmuniriifi^H  with 
Meokcrs  ganglion,  and  sends  a  motor  twig  to  tht^  ))alat(^ 

Mortt  nurely  ImAIi  fiwial  nerves  are  jiaralyzcd.  I  )r.  Ma<^k(^n/io  n^lates 
a  case  of  this  kind  in  which  a  man  was  nuiltnMi.t4Kl  and  ki<^k<ul  on 
the  (KM^put. 

There  may  Im^  dysphagia  and  dilllcndty  in  speaking  dearly,  if 
the  soft  palate  In)  alfccted.  In  sutJi  (mihoh  Loth  (tliettks  will  liang 
down  and  Im^  tlabhy,  and  all  movcnu^nts  of  (^xpn^Hsion  will  bo  hmt. 
Hensation  of  the  face  is  not  aifcctcd  uuUmh  seuHitive  nerves  are  Hiniul- 
taueously  involved. 

Trmtment,  I  consider  that  this  has  been  moit«  than  half  i^xproNm^d 
in  the  various  symptoms  of  tliis  dimMise,  whicth  have  bei^i  denrribod. 
As  a  correct  diagnosis  iH  so  imiHirlant,  a  gnnit  (h«al  of  H])aee  Iuih  \mni 
devoted  to  the  subject.  The  chief  diflietdty  wlii(*h  a  ))ni<*titiiiii<^r 
meets  with  is  to  discover  the  muse  of  the  aiU^'tion.  Hup|Mming  this 
to  be  suillciently  done,  it  is  mther  easy  t^)  determine  wlu^her  a  givi«ii 
cdHo  will  be  rtqnediable,  or  not. 

It  is  of  moment,  to  distinguish  whetht«r  the  origin  of  ilut  dlHeam^ 
is  within  the  cmnium  or  without,  eentrtd  or  periphend.  If,  in  the 
fonuer  cium),  there  be  evidence  of  much  tissue  hmion,  liflle  b(«n('lit  can 
Ih)  hoped  for;  but,  if  there  Im  not  much  striu^tural  dainaps  Hnnu«- 
thing  nmy  be  effected  by  a  natund  pnxMiHS  of  n*pair,  an<l  hy  n«medieH. 
When  the  affection  is  ])eri])htval,  curt)  will  be  the  ruUs  not  the 
exception. 

To  dcfude,  in  a  IumuI  hmion,  whether  a  patient  should  have  blocnl 
tak<tn  from  his  temphm,  or  dry  eupiMuI,  u^\  ajijtlied  to  bin  head,  and 
])urging  resorted  to,  or,  insteiul,  a  tonic  and  stimulating  plan  of 
triMitment,  for  each  is  necessary  at  tinuw,  dtanands  an  (txtc^nHive 
lUMpiaintance  with  the  pnuitiee  of  moilicine,  and  will  tax  the  judg- 
ment of  a  well-educatiKl  surgerm,  and  cm  his  judgment  and  know- 
ledge all  riuuit  rest,  lii^  nnist  remember  that  nearly  all  the  diseases 
of  the  nervous  system  result  fhnn  exhaustion,  and  that,  tliorei 
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unattended  generally  with  pain,  and  is  only  annoying^ ;  l>ut, 
tioiially,  paiu  has  Ix^en  felt  ret^enililing  that  of  tic-douloiireux. 

There  can  be  iiu  douht  that  this  state  is  eloselj  allied  to  tmc 
winking, 

T/w  vamc  is  generally  derangement  of  the  digestion^   es 
firmi  tho  ns©  of  alcoholic  drinks.     Fetihlenoss  iruni  uvL^rwork,  yA 
associated  mth  anxiety,  will  produce  it. 

Blf/j/mrospasm^  htj  ichich  the  tu/clids  are  moientbj  and pevmsfe^ntl^  i 
Tliitj   is   a   common  affei^^'tion,  and  comes  under  the    notice    of 
|>raetitioners.     Nearly   always  it   is   associated  with    intolerance! 
light,  and  firec|nently  with  discharge  of  tears  as  welh 

C(tnm*s.     It  is  ivinai'kalile  that  Dime  should  originate  in  so 
diticrent  soim?es.      They  may  arise   in   the  eye  itseUV   or    in    oij 
organs,  and  transmit  their  influence  tf>  the  hrain  at  tho   oiig;it3 
the  pt^iiio  dura,  through  the  fittli  nerve,  the  optic,  tlie   vag^iLs, 
sympathetic^  or  directly  ironi  cerehi'al    disturbance, 

The  fifth  is  functionally  most  closely  in  relation  with  the 
dura,  and  the  imclei    of  the   two   nerves  lie  in  close  proxiniit 
the  l!o(U'  of  the  fom-th  ventiiele :  that  of  the  poiiio  dura  near 
median  mphfe  in  the  fasciculus  teres,  that  of  the  trigeminus  nc 
the  side.     This  nerve  is  consequently'  most  fret|uently  the  eliai 
of  the  morbid  influence.     The  superior   division  only  of   the 
is  normally  concerned  in  the  retlex  act  of  winking,  but  init 
of  otlier  bmnclies,  reaching  a  eeriain  degree  of  intensity,   may 
pix»pagated  to  that  part  of  the  seventh  wliich  aupjilies  the  orbicul* 
or  to  the  nucleus   of  the  entire  nerve.     Functional   relations 
exist,   demanding   association   of   their   nuclei,    hetwetm    tht>    vi 
and  the  purtio  dura,  as  we  see   in    the    re&|>iratory  movement** 
the  aim  nasi,  and  the  lower  end  of  the  nucleus  of  the  seventh  1 
very  near  the  nucleus  of  the  vagus.     These,  which  ai'e  the  sinipl" 
relations,  functional  and  anatomical,  of  the  ptjrtio  dura,  exempl 
and  illustrate  the  more  intricate  connections  of  this  nerve 
different  parts  of  the  nervous  system,  and  help  to  explain  the  vari^ 
of  causes  which  may  give  rLse  to  hlejihiLroapasm* 

Extraneous  matters   in   tlie   eye,   or  trichiasis,   will   produce 
Geuin^ally,    only    one    eye    is    affected.      Strumous    conjuuetx\-it 
esjH^'cially    when    there    is   any   comeitis,   gives  the   most    freqt 
examples,   and   both    eyes    are   generally   aflected.      Here   it 
pjrsist   for  weeks   and   mr^ntlis,    with   some   shglit   intemiptititi 
the  evening.     There  may  be  but  the  least  redness  of  the  iNuyui 
tiva,  or  much.     The   spasm   is  rationally  supposed  i*>  ]m   dtM> 
tite  intolerance  of  light,  but  this  is  not  the  whole  truth,  for 
*^^o  light  18  absidulely  shut   out  for  days,  the  eyelids  ait*  la* 
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enable  ihf^  flJjicniosift  to  h(*   marL\     Tf   is  Apt  to    lie    mistAkea  kH 

It  happens  gometmies  that  no  <>rigm  diic»ct  or  remote  firoRi  Ofl 
diseased  centre  can  he  discovere<l.  An  inteUig^nt  ortizatL,  tiiirtfl 
years  old,  come  to  me  on  account  of  the  occasionid  btit  0iiiB|yil 
attajf'k  of  double  blepharo&pagm,  wHch  gf?nerally  lasted  two  bomi 
The  cause  of  the  atfeetiou  was  not  apparent.  Any  sudden  Wl 
noiae,  or  anything  prodneing  agitation,  such  as  ^yone  ^trilail 
him  on  the  ghoulder,  brought  on  the  attack.  WTiilo  an  hk  mI 
to  me,  and  about  to  cross  the  street,  a  carter  g^napped  his  wi^l 
loudly ;  he  was  startled,  and  the  eyes  at  once  cloeied  ;  a  fsfrmy  I 
in  the  street  led  him  home.  Everything  failed  to  benefit  hi  I 
There  waB  neither  intftlerance  to  light  nor  lacrjTnation.  I 

Blepharospasm  may  be  oasociated  with  spasm  of  the  facial  miiffi&  I 

Tteafmetd.  The  source  of  irritation  should  be  sought  for  in  i«k  I 
case,  and  the  treatment  wluch  seems  most  appn>priate  applied  b  I 
it.  To  remove  the  cause,  therefore,  if  possible,  is  the  right  iuKl 
of  treatment.  Yery  frequently  does  it  admit  '>f  speedjt  and  effected  I 
removal,  especially  when  of  a  mechanical  nature.  I 

MThether  the  spasm  can  be  directly  affected,  and  more  or  kA  1 
reduced  by  any  local  therapeutie  measure,  is  well  worth  •  *  1 

I  do  not  think  that  anji:hing  has  been  made  out  about  t  i  I 

topical  applications.  Different  men  speak  with  equal  praise  rfl 
the  most  dissimilar  agents,  and  there  is  recommendeil  irritasti;  I 
vesicants,  setons,  leecliing,  ilr^^  cupping,  narcotic^»  stimulants,  h0l  I 
applications,  cold  applications,  acids,  alkalies,  prusaio  acid^  iodbM^I 
hj^jiodermic  injections*  I 

A  patient  discovered  that  pressure  with  the  finger  on  the  povtii| 
dura,  in  front  of  the  ear,  causc*d  the  spasm  to  subside  and  the  oydsi  1 
to  open.  This  lasted  as  long  as  the  pressure  was  kept  up.  Sir  C  | 
Bell,  who  reports  the  case,  found  that  when  he  put  the  point  of  ktf  J 
thmnb  under  the  angle  of  the  jaw,  and  pressed  the  oaiT»tid  art^l 
against  the  vertebnie,  the  same  eff<X't  was  pnMluced.  On  prcaasn 
down  the  cartilages  over  tlie  left  hypochondriac  n^gion^  eo  as  tol 
affect  the  cartliac  portion  of  the  stomach,  the  eyes  opened^  aadl 
remained  open,  while  the  i»reBsur©  continued.  This  Jed  to  fhi*! 
further  disr^jvery  that  pressiu*e  on  other  parts  will  temporarily  1 
stop  the  s])asm.  To  my  disappointment,  I  have  not  met  witli  aojl 
i  eases  tliat  could  be  so  affected.  I 

I  Tn^atment  V»y  practicjJ  siu'gery  has  not  been  neglected.  I>ieffeQ*  I 
bach,  who  was  foremost  in  the  division  of  tissues  for  tlio  otOHl  ofl 
disease,  made  subcutaneous  division  of  the  offending  muscfiilar  fibreA^i 
with  the  view  of  cutting  the  branches  of  the  poiiio  dm*a.     To  <nit  thrt  ] 
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■  tfcniiik  of  the  nerve  would  be  to  produce  facial  paralysis.  Later,  in 
&ermany,  the  supra-orbital  nerve  has  been  divided,  and,  it  is  said, 
aiwith  much  benefit,  in  those  cases  in  which  pressure  on  this  nerve 
^^used  cessation  of  the  spasm.  I  cannot  give  any  personal  expe- 
grience.  In  all  the  cases,  aooording  to  my  personal  knowledge,  where 
!^ithis  nerve,  or  the  infra-orbital,  have  been  divided  for  tic-douloureux, 
^the  pain  has  returned.  Even  when  a  piece  of  the  nerve-trunk  has 
^  been  cut  away  relapse  has  ensued. 

^  PARALYSIS   OF   THE   THIRD   CRANIAL   NERVE. 

The  third  nerve  supplies  most  of  the  muscles  of  the  eyeball,  and 
hence  has  received  the  name  of  motor  oculi.  It  is  more  liable  to 
palsy  than  the  other  cerebral  nerves.  Its  superficial  origin  is  on  the 
inner  side  of  the  cerebral  peduncle,  in  front  of  the  pons  Varolii,  and 
close  to  the  locus  perforatus.  Its  filaments  have  been  traced  deeply 
to  a  nucleus  in  the  upper  part  of  the  floor  of  the  fourth  ventricle. 
It  passes  along  the  wall  of  the  cavernous  sinus,  enters  the  orbit 
through  the  sphenoidal  fissure,  and  there  divides  into  two  parts. 
The  upper,  and  smaller,  supplies  the  levator  palpebrse  and  superior 
rectus  muscles.  The  imder,  and  larger,  sends  oflsets  to  the  internal 
and  inferior  rectui,  and  to  the  inferior  oblique.  In  addition,  the 
nerve  sends  filaments  to  the  iris,  and  to  the  ciliary  muscle.  All  of 
these  muscles  may  be  paralyzed  by  lesions  involving  the  nucleus  of 
the  nerve,  on  that  part  of  the  cms  cerebri  tlirough  which  the  nerve- 
filaments  pass  to  the  superficial  origin ;  or  by  disease,  or  injury, 
implicating  the  trunk  of  the  nerve,  in  its  passage  along  the  base  of 
the  cranium  to  the  sphenoidal  fissure,  or  affecting  one  or  more  of 
its  branches  within  the  orbit. 

The  cms  cerebri  may  be  affected  by  the  various  morbid  conditions 
which  have  been  mentioned  in  the  section  on  paralysis  of  the  portio 
dura,  as  occurring  in  the  pons  Varolii,  and  need  not  again  be  enimie- 
rated ;  and  the  third  nerve  may  be  implicated,  giving  rise  to  impaired 
movements  of  the  eyeball.  This,  however,  can  scarcely  be  the  case, 
Avithout  injury,  also,  to  some  of  the  fibres  ascending  in  the  cms,  from 
the  medulla,  to  the  great  ganglia  at  the  base  of  the  brain,  and  a 
degree  of  hemiplegia  will  thus  be  produced  proportionate  to  the 
number  of  fibres  destroyed.  The  hemiplegia  and  the  paralysis  of 
the  third  nerve,  will  be  on  opposite  sides,  for  the  reason  already 
given  in  explaining  the  cross  paralysis  of  the  face  and  limbs,  in 
disease  of  the  pons,  and  this  affords  a  ready  means  of  diagnosis 
in  the  somewhat  rare  cases  in  which  the  ocular  muscles  are  paralysed 
from  lesion  in  the  cms. 

Ilnomorrhage  into  the  thalamus,  corpus  striatum,  or  cerebral  hemi- 
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vq^heres  or  other  disease  affecting  those  parts  does  not  give  rm  w 
paralysis  of  one  of  the  tliird  nerves,  either  on  the  sanio  or  op- 
side,  but  a  oiirifnis  condition  is  sometimes  ohserved  in  somc^  case* 
apoplet^tic  effiLsinn,  a  latoral  deviation  of  bnth  ej^es,  whloh  are 
sistently  tuniQ|J  towarik  the  sound  side,  but  cannot  be  made  to 
towards  tho  paralyzed  side. 

The  mnrhki  eontiifions  whivh  are  llkehj  fo  affect  the  fiert'e  in  itn  coi 
ai4)Hij  the  hme  of  t/ie  brain.,  are  anenrism  of  the  cerebral  arteries 
its  vicinity,  or  tumf jnrs  arising  from  the  dura  mater.     Perliape 
commonest  cause  is  8\^>hilis,  giaiemll y  in  the  teitiary  stage,  giving 
either  to  gummy  tumour  in  the  pia  mater,  or  to  node  of  the  dura  mal 

If  the  disease  be  within  the  *thft/,  the  trunk  of  the  nervo  will 
affV^oted,  and  so  all  the  muscles  wliich  receive  their  nen^e-supply 
this  source,  may  be  mt^re  or  less  paralyzed. 

//  the  diMaJte  he  untMn  the  orhit^  although  most  of  the  mtiBoIee 
be  completely  paralyzed,  some  may  escape.    All  may  be  partially  piir«p 
lyzed,  or  «>nly  some  of  them.    Some  may  be  quite  panilyzed,  and  oth< 
only  paitially.   A  single  muscle  maybe  affected.     The  iris  aloTie 
be  implicated,  even  without  the  ciliary  mu6«^le;  more  mil  be  saii 
of  this  presently.     In  the  two  eyes,  the  corresponding  mmscles  may 
lie  paralyzed,  or  different  ones. 

Ptosis^  or  droapiftf/  of  the  eijelid^  rrternal  Rqtfint^  and  difafed  pti 
are  the  signs  by  which  complete  paralj^is  of  this  nerve  is  recogni! 
As  the  orbicularis  palpebno  now  preserves  its  power,  it  keeps  t 
eyelid  i.-onstautly  closed,  so  that  the  eye  cannot  l»e  used,  except 
eyelid  be  raised  by  the  finger.     The  loss  of  the  inward  movement 
the  eyeball  IB  generally  most  marked ;  but  thei^e  is  faihu-e,  also,  to 
pmperly  in  an  upward  or  downward  direction^  as  \nll  be   obvioi 
Avhen  the  action  (.)f  the  paralyzed  muscles  is  taken  into  consider 
tion.     Nevertheless,  it  can  still  move  a  little   downwards    by  th© 
aid  of  the  superior  obliijue,  wliieh  is  supplied  by  the  fmii-th  nerv 
The  external  moven^ent  is  made  by  the  external  rectus,  and  fis  thi 
is  no  muscle  to  comitenu't  its  action,  divergent  squint  results;  mm 
this  is  more  aj^parcnt  after  a  time,  when  secondary  contraction 
the  external  rectus  ensues.     The  position  of  objects  seems  changedJ 
They  may  seem  to  move  when  an  attempt  is  made  to  move  the  eyeball^ 
and  vertigo  is  complained  of. 

The  di'ooping  of  the  eyeUd  is  a  most  obvious  sign.    8ometiin< 
when  the  paralysis  is  only  partial,  it  can  be  slightly  raised,  but  mo: 
often  it  hangs  down  over  the  eyeball ;  it  is  therefore  generally  necessar 
to  rais«i  the  eyelid  with  the  linger,  and  m<jve  an  object  belbre  the  ey 
and  direct  the  patient  to  follow  it,  ao  as  to  see  what  ocular  movements 
are  im|mired 
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objects  Rrci  hold  above  the  homontal  meridian  line,  the  patient 
seo  distinctly. 

Pffm/t/ffis  of  the  inferior  oblique  of  the  rifjht  ej/e.     The  action  nf 
infmur  ubliiiue  is  c^miplieated.     It  mils  the  eye  upwortlB   and  o 
warda,  and  inclines  the  vertial  meridian  outwards,     AjBsociated 
the  Biiperior  rectus,  it  produces  an  upward  movenient,  as  it   counted 
acts  the  inward  tendency  nf  the  latter  muscle.      It  assist®    in 
diagonal  upward  movements  of  the  eye.     The  effects  of  paralyBifi 
be  made  ont  by  ennsidering  these  movements.     Ah  they  are  pr^K*; 
the  opposite  of  those  wliich  oecur  in  paralysis  ol'  the  superior  obliq 
the  student  will  easily  make  out  what   should  be  the  sympto] 
This  musele  is  veiy  rarely  the  only  one  paralyzed. 

The  fiftli  nerve  and  the  poi-tio  dura,  are  generally  unaffected  wl 
the  third  is  paralyzed. 

Whether  the  diaeff.sr  he  eeiHmt  or  peripheral^  is  the  important  p>ia^ 
to  find  out.     When  central,  probably  all  the  otadar  nnLscle&  are  nioii© 
or  less  paralyzed,  and  notably  the  levator  palpebne,  the  iris,  and 
internal  rectuf? ;  so  that  the  B>Tnptonis  met  mth  will  be   extej 
squintj  ptosis,  and  a  dilated  pujdl. 

If  a  timiour  or  an  aneuiism  at  the  base  of  the  brain  be  the  cai 
of  the  disease,  eeriain  changes  \\ill  also  be  pn>bahly  foimd  in  1 
retina.  The  reasrni  of  this  being  that  such  lesions  are  Uable  to  p 
on  the  venous  simises  at  the  ba&e  of  the  brain,  and  so  obstruct  the 
passage  of  the  blood.  As  a  consetiuence,  there  is  passive  congestion 
of  the  vessels  of  the  retina,  followed  by  elFLisiou  of  serimi,  and  some- 
times this  congestion  may  go  on  to  inflammation,  and  set  up  changes 
whicli  totally  destroy  the  sight. 

The  general  spnptnms  pointing  to  cerebral  disease,  wonld  be  *  i 
Iieadaehe,  giddiness,  loss  of  memor}^  pain,  anrl  perhaps  con^qiLsioni^H 
should  heniiphjgia  come  on,  it  would  afleet  the  opposite  side,  and  i^^ 
Avould  point  to  white  softemng  or  ha>moiThuge  in  tlie  cms  cerebri. 

Exostoses,  tulx^rcular  deposits,  cysts  or  tumours  in  the  brain,  and 
eflusion  of  blood,  act  as  causes. 

Central  disease  sometimes  oiises  from  syplxilis,  in  consequence  of 
nodes  on  the  dura  mater  at  the  base  of  the  skull. 

I'eripheral  disease  from  sy|ihili8  is  more  common,  and  there 
generally  orbital  pericystitis  as  welb 

KheuraatLsm  is  often  an  exciting  cause,  producing  inflammation 
c»f  the  sheath  of  the  nerve.     This  generally  comes  <ui  niter  exposur^™ 
\a\  cold,  and  is  ai^comfjanicd  by  severe  pains  in  the  head  and  eye.        ^^ 

The  paralysis  is  always  moi'6  rapid  in  causes  associated  with 
intlammatory  motion,  than  with  mere  pliysical  ciLstm-bances  producing 
pressure. 
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piogMM  of  cerdlsTal  diaeaae.     In  the  toAy  state  of  either  of  the  Com 
thft  KjrmptoBM  may  remit  and  recfor. 

In  the  first  elajia  of  ca*^  thf*r«^  may  he  prfeet  reouTeiy.  Witltm 
a  Bhort  time  1  hnd  mx  examples,  alfe^jfted  in  vamvns  dagreei^  «l 
all  liave  oompleialy  recovered*  One  was  in  a  clever  ddiooIkiFi 
thormiglily  overworked.  Two  were  in  medical  men,  one  thirty  jtm 
old,  the  other  sixty-two,  Ixjth  exhausted  from  professional  lidioia: 
Anotlier  wm  in  a  gentleman  who  took  too  munh  wine  and  toliiim 
The  fifth  oc^arre<l  in  a  young  man  dmring  a  fit  of  intoxicsUiaQ.  lb 
laKt  wa»  in  an  old  laboming  man,  ^>m  mentiJ  emotion,  on  hearing 
the  deftth  of  \im  daughter, 

In  the  second  clause,  those  of  slow  development,  there  is  little  axp 
for  troalnif^nt. 

Orbital  origin  ib  generally  associated  with  some  displuoement  of  lit] 
oyoball,  or  *wime  palpable  disease  of  the  hones,  or  of  the  soft 
whcrtfby  discrimiiiaiioii  is  easy. 

Idiopatliie,  extro-eranial  affections  of  this  nerve  are,  with 
exneptic»u8,  brrjuglii  on  from  oxjiosiire  to  cold  air,  or  to  draught,  i 
per»onH  are  out  of  health,  or  teniporarily  depressed  in  body  or  nmii 
It  hoa  occurred  on  both  sides  of  the  face  in  a  man  who  wore  Im  tut 
after  it  had  bi;ou  w**tted  from  falling  in  the  water,  Thei^  may  b 
pain  in  the  face,  or  in  the  orbit,  or  not  an}- .  licr©  tonioa  are  daarlv 
iiiilicated,  vnth  the  adtlitional  treatment  of  removal  of  any  depi^eahf 
agency,  and  doing  all  that  is  likely  to  bring  the  patient  t*>  hia  highiMl 
slate  of  health.  I  jircscribe  iron  and  rpiinine,  in  large  doses, 
bined  or  separate  ;  and  direct  the  face  to  be  kept  warm.  Tlie  reeult 
nearly  alwayH  Hatisfaotory,  and  rapid.  Some  of  the  most  mark 
cajios,  in  whirh  complete  paralysis  existed  in  some  or  all  uf  tl 
muscles,  got  well  in  three,  four,  or  six  weeks.  Some  were  long^, 
It  is  mofit  interesting  to  watch  them,  as  the  paralysis  paasee  off 
the  one  niusele  or  tlie  other,  till  all  ai*e  well.  Partdysis, 
with  rheumatic  symptoms,  or  (weiUTiug  in  a  rheimiatio  person, 
ujorc  pcr8it>tent,  and  therefore  more  diflicult  to  treat. 

Somctiracs  daring  the  tl*c^1tment,  when  the  upjier  eyelid  begins 
be  raised,  double   vision  may  annoy  the  patient*     The  eye  shoohl 
then  be  closed  with  a  piece  of  plasttir,  or  covered  with  a  shade* 

Some  men   have  suggested  the   use  of  jmsmatie  glafisee,  for  t 
ben**fit  of  the  chronic  cases  of  panUysis  of  this  nerve,  especiallv  of  t 
bran(*hes  snpiilving  the  lateral  recti,  but,  as  often  happens,  the  Un' 
peutie  inlhu^ncc  does  not  come  up  to  the  sr.'ientific  expeet^ition 
aetiou  of  these  glasses  hiw  been  explained,  and  need  not  be  rope^. 
If  a  prism  be  found  serviceable  in  removing  the  anuoyaiu^  of  Jon 
viwon  in  a  ease  iluii  is  palpably  beyond  ein^  or  relief,  exeejjt  liy 
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pair ;  yet  the  intensity  of  it  must  bo  such  as  to  produce  slight 
tion  in  the  parts  excdted.     An  important  principle  is,  that  the  excil 
tion  should  only  eontinue  about  half  a  niiniite  at  eacli  sitting, 
freqiienny  of  the  Bitting  is  not  given.     He  had  only  used  the  galvai 
cuireut,  and  he  thinks  that  the  operators  who  use  faradizatioB,  ha^ 
in  general  been  unsuccessful.     It  is  stated  that  it  may  liappeu  tj 
the  normal  mobility  of  the  eye  is  restored,  but  that  the  field  of  doul 
vision  continues  at  least  comparatively  large*     This  is  at  variai: 
with  all  that  is  recognised  and  taught  and  acted  on,  about  doub' 
vision  depending  on  displacement  of  the  eye ;  and  an  attempt   m 
made  to  account  for  it  by  an  elaborate  and  speculative  physiological 
argument* 

•  These  rules  are  given  for  the  practical  working,  '*  Paralysis  of  the  ii 
abducens  is  best  treated  by  placing  the  cripper  pole  upon  the  foreheai|^| 
and  moving  the  zinc  jw)le  over  the  neighbourhood  of  the  cheek-bone^^ 
In  mydriasis,  the  copper  pole  should  bo  placed  on  the  closed  eyeli* 
and  the  zinc  pole  apphed  m  before.  In  pt^^sis,  the  copper  pole 
be  either  upon  the  forehead,  or  may  be  applied  by  means  of  a  shi 
catheter-like  rheophore,  to  the  muooiLs  mendjrane  of  the  cheek,  w 
the  zinc  pole  is  drawn  over  the  lid.  For  all  the  other  branches  of  tl 
third  nerve,  the  cojiper  pole  is  applied  as  above.  Then,  in  order 
act  upon  the  rectus  intemus,  or  inferior  o1ili(pie,  the  zinc  pole  mi 
be  drawn  over  the  skin  of  the  side  of  the  nose,  near  the  inner  angl 
of  the  eye,  and  in  order  to  act  upon  the  rectus  inferior,  over  the  low* 
margin  of  the  orbit.  In  pai-alysis  of  the  sufierior  oblirpie,  I  havi 
suooeeded  best  by  placing  the  copper  pole  on  the  foreliead,  and  b; 
drawing  the  zinc  pole  on  the  inside  of  the  nose,  near  tlie  inteni; 
>ngle  of  the  eye.'* 

Pantif/ftift  of  th^  ciliary  munck^  that  m,  pamhjm  of  aceommodalii 
is  ijften  met  vdi\j  alone.      Panjysis  of  the  motor  muscles  of  thi 
eyeball  supjihcd  by  the  tliii*d  nerve  seldom  exists  without  paralysi 
of  aooommodation. 

'^•complicated  paralysis  of  the  ciliary  muscle  has  but  one  objeetiv 
sjinptom,  dilatation  of  the  pupil,  mth  immobility.     The  dilatati 
is* very  seldom  excessive,  and  admits  of  being  increased  by  the 
of  atropine.     In  complete  i^arulysis  not  a  trace  of  m-^commodation,  o 
of  reflex  movement,  is  seen.    But  the  connection  between  ]iaralysi8  o\ 
the  pu[»il  and  paralysis  of  the  cihaiy  muscles  cannot  be  called  abi 
lute,  for  lionders  found  satisfactory  acconmiodation  still  CHjexiistiu 
wth  absulute  imm*ibility  of  the  pupd.     In  one  instance,  too,  p 
lysis  of  accommodation  disappeared  witlnnit  a  return  of  the  mubilit 
of  the  pupil.    On  the  other  hand,  with  perfect  4>r  idrnust  perfect  lose  o\ 
acHX)nmiodatiyn,  the  pupd  may  be  but  little  disturbed.        f 
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iiji  /,  '  li,   and   Iiigli    illumiiiaiioii    is  neoeA8lli<j  far  il 

vision.     With  Bxeessive  eontriU^ion  there  is  olmofit  blituliiefls. 
pujiila  are  gejieniUy  riftecimL     In   Btmie  casen  the   per8*>ii  inilv 
during  8f)mG  Ui»urB  of  thu  day.     IhmihuAwa  aro  tiftou  associated- 
raoflt  frequt'jtt  subjects  of  it  are  those  of  a  debilitatcHl  couAiitutioti 
oaf'hwtic,  and  thone  wlu*  iiro  oxtH^iHlingly  nervous  and  irrit«ljle* 

It  i«  8up|H>!*t5d  that  the?  U80  of  the  oye  on  niinuto   oLjtK^ti*,  Kocb 
watoh-making,  engraving,  and  the  like,  is  ati  exr-itiiig  ^iiitBc,     If  m^ 
own]»ationR  are  thu8  injarioiis,  it  is  Im^^'Husi*  of  tho  oonstnnt  tme  Cif 
liigli  positive  kiiHe»  vvhiiJi  aro  c^miiloyiHl  tlierewith.      I  liavo  mci 
Hiyo»ia  raoet  fr»3quently  as  a  contplaint  in   persons   \%4io    have  »< 
required  to  labour  for  theii'  living.     1  have  never  seeu  it  uiidi^r  adnk 
ago. 

There  la  not  any  special  treatment.  Nothing  that  has  been  trid 
has  ]>roved  of  any  avail. 

TimmhifH  Irli.  This  is  loss  of  motion  of  the  iriei,  iunetioti,  ¥ri4 
shaking,  or  tn^^miilauBness,  when  tho  oyobaU  is  moVLnl  quickljr.  lb 
movement  may  be  very  marked  and  a]>pai-ent,  as  if  the  irin  w«6 
loosK^,  iir  bnt  fc50  nliglit  as  nut  to  be  HL»en  exeept  it  is  eajvfiUly  Iix>M 
f4)r,  when  tho  eyeball  is  s^harply  twitehed  about.  It  is  oft^tt  catid 
paralysis  af  tho  iris.     It  seems  to  me  that  the  term  is  iiiappliciihl4s* 

The  iris  is  unnhanged  in  struetiu'e.  The  jnipil  is  rtiund,  a  Utik 
rodnc?ed  in  sixe,  not  contracting  or  expanding  under  tho  usunl  ist- 
fluen<^8  of  natiu-e,  instances  to  Hie  ctjntniry  being  vory  o&oeptiaBit* 
It  aets,  liowever,  freely  under  atropine. 

The  affection  is  frequently  seen  after  tho  removal  of  tho  loii»  by  all 
of  tho  ojierations  for  eataraet,  bnt  partteidarly  that  for  displac^nnaiit 
It  is  invariably  marked  after  exiraetirni,  where  vitreous  humour  btt 
been  lost.  I  never  saw  it,  in  any  degree,  in  eonne<.^ioii  wth 
lapse  of  the  iris  after  tho  «tperation  for  extraction.  It  ofl^»n 
from  a  blow  on  the  eyo  w  hen  any  internal  damage  is  prixhiceilp  p 
eularly  when  the  iH3tina  sutrers.  It  may  ft>llow  a  wound  that  iuTol^ 
the  sclerotioa  and  the  ehoroid.  It  is  sj^cu  ii^  cases  of  capftuli>-loiiti< 
caianw't,  noi.  *^f  tratonatiu  origin.  It  i^  a  t'^^^^pVieatiou  not  luioomi 
ni  congenital  eataraet.  I  saw  it  ouoe  sUi5^^^V  ^^^  ^  ^^*  whoea 
was  otherwise  healthy,  and  wliose  \Tsion  v'^^^  P«v{^**" 

Of  tlie  true  naturo'of  the  li^sion  we  are  i^^^^^it-ant.    TlaeTt^  mo  mt 
theories*  alMmt  it.     One  attributes  it  to  loss      *'^  ^vippott  «t  t^ic  *ma 

^  to  all  vii^^*     ^iVKAki 

lu^en  iiiovmg  in  the  humou^'  ^'^"^  ^  x^  V^kWI 
hreukin>?   *»^i    of  till,   Inuucr^^    ^^y       ^^W 


tlie  rc>movaI  of  tho  leliB^     Tlds  canTh»t  fipoly 
fluidity  of  Uie  vitmtuB  humour.     It  i^  not  a^ 
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Paralysis  of  this  nervo  is  rare.  Tlio  causes  are  nearly  alwan 
due  in  pressure,  frora  tumours,  &<3, 

Thp  treafmmf  is  iinplieil  in  what  lias  l}«3en  &aid  under  this  \mi 
with  re^peet  to  tho  other  ner%x»8,  vnSh  the  exception  of  an  operation. 


PAKA LYSIS   OF   THE   SIXTH    t'RANLAL   NERVE. 

This  nerve  supplies  the  extenial  rectus  onl^",  and  hence,  wlwfl 
paralyzed^  the  eyeball  of  that  side  cannot  move  outwards,  and  intenul 
Bcpiiiit  residta* 

Since  the  muscle,  when  actiug  singly,  only  moves  the  eye  in  tiw 
hoiizontal*  meridian,  the  centre  of  the  cornea  is  neither  raised  nit 
lowered,  nor  is  the  vertical  meridian  inclined.  When  an  object  is 
held  before  tlie  eye,  all  movements  whieli  do  not  in%'olve  the  action  d 
tliis  muscle  are  made  perfectly ;  thus  the  patient  can  direct  the  ep 
upwards,  downwards,  and  inwjirds  properl}^,  but  not  outwards,  Tft 
witli  very  strong  voUtion,  a  slight  outward  movement  is  posrihk 
because  the  superior  and  inferior  oblique  muBcles  each  move  the  oj« 
externally. 

In  a  similar  manner  the  eye  moves  inwards  a  little,  when  tli« 
internal  rectus  muscle  is  pai*alyzed,  owing  to  the  action  of  the  superio*^ 
and  inferior  recti  muscles. 

It  hfis  been  shown  that  when  the  lesion  is  at  the  nucleus  of  thi 
nerve,  there  may  be  associatod  with  it  facial  palsy  of  the  same  sidfc 

In  describing  palsy  of  the  internal  rectus^  I  have  mentioned  thit 
in  diagonal  niiivements  involving  that  musi-le  the  position  of  the 
centime  of  the  cornea  and  the  inclination  of  the  vertical  meridian  with 
that  of  the  eotrnd  eye  were  altered,  and  so  double  images  were  formed 
varying  in  inclinjition,  arid  in  height. 

Precisely  Riniilar  remarks  apply  to  the  diagonal  movements,  in 
which  the  external  rectus  miiscle  takes  part.  It  is,  then,  xinnecesafiijr 
to  say  an^-tliing  ftuiher  on  this  subjeet,  as  the  student  can  easily 
make  it  out  him&tdf,  by  remembering  that  the  movements  are  in 
just  tho  opposite  direction  to  those  mentioned  when  treating  of 
the  tliird  nerve. 

The  causes  ai*e  most  frequently  cranial.     I  have  seen  the  paral^ 
several  times  as  the  ^es^llt  of  general  depression  from  exhai 
iiifluenees. 

Treatment.  Wliat  has  been  said  respecting  the  fourth  nerve  applies 
here. 

The  subject  of  paral^'sis  of  the  musclc^s  of  the  ej^e  is  a  veiy  difficult 
one  to  learn.     To  gain  any  knowledge  of  it  wliich  can  be   mmfc* 
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praetieaUy  available,  requires  a  very  earofiil  investigation  of  a 
gufficiont  number  of  cases,  in  wMch  variety  is  m<?t  with.  Complica- 
^on  of  an  ins  mint  nmtable  eliarat'ter  is  produeed,  when  with  the 
paraly&is  the  eyeball  is  (lis]»laced  in  any  direction,  ii-oni  causes 
whether  in  the  cranium,  witliout  it,  or  in  the  orbit. 

M,  DesniaiTcs^  jii^ii*^  suggests  a  method  wliii'li  he  thinks  facilitates 
the  detection  of  the  pandyzed  muscle.  Two  lines,  the  one  vertical, 
and  the  other  horizontal,  are  ehalketl  on  a  black  booi-d,  wliich 
is  so  placed  that  the  Erst  one  cfJiTespnnds  to  the  centre  of  the 
patient's  body,  wliile  the  other  is  on  a  level  with  his  eyes.  Tlie 
©yes  are  alteraately  covered  with  a  piec^e  of  cjoloiu'ed  glass,  and  tho 
tiame  of  a  candle  is  moved  across  the  field  of  \ision  till  two  images 
are  seen.  One  of  the  imagea  will  be  farther  from  the  vertical 
line  than  the  other,  and  the  eye  with  which  this  deviation  is 
perceived  is  the  paralyzed  one*  The  rule  given  above,  about  the 
image  being  homonymous,  or  crossed,  holds  good  here  in  proving 
convergent  or  divergent  squint. 

Oencral  Il/mt/fs.  Many  cas<38  of  paralysis,  doubtless,  will  get 
^well.  Some  yn\l  be  only  imj>roved  by  treatment,  although  the 
degree  of  improvement  will  remain.  fcjome  will  not  be  benefited 
by  any  of  the  measures  that  have  been  described,  and  these  will, 
in  all  probabLlity,  become  worse  tliit)ngh  the  contractiun  of  the 
muscle  antagonistic  to  that  which  is  paralyzed ;  and  this  holds 
good  with  the  recti  muscles,  as  well  as  with  the  oblique. 

In  the  cases  of  paralysis  of  one  or  of  the  other  of  the  lateral 
recti,  as  soon  as  pennanent  squint  is  established,  an  operation 
should  bo  resorted  to. 
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The  Hymptofm  consist  of  an  involuntar)^  tremulousness  of  the  eyes, 
almost  rhythmical,  without  impaimtent  of  the  muscular  movements. 
The  balancing  action,  or  controlhng  of  the  muscles,  is  weakened* 
The  one  eye  may  be  afiWst^d,  when  the  other  is  lost.  The  shaking 
is  generally  from  side  to  side ;  sometimes  it  is  rather  in  an  obliquo 
direction,  s^jmetimes  the  motion  is  rotary,  and  varies  from  a  scarcely 
|>0rceptible  degree  to,  perhaps,  neai*ly  a  quadrant*  Sometimes 
other  movements  are  met  vrith  difficult  to  be  defined;  hence  the 
trembling  has  been  described  as  oscillatoiy,  rfjtnry^  and  ndxed. 

They  are  nearly  always  pennanent,  contuiuing  withfint  inter- 
i-uption  during  the  waking  hours,  and  are  beyond  eontroh  They 
vary  in  intensity.  Periods  of  rest  are  sometimes  noticed,  when 
Qbieda  are  intently  looked  at  in  a  given  direction.     Under  BPecJal 
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drciiraataiices  they  are  greatly  increased  if  the  i>erson  be  exatui,! 
and  BometimeB,  too,  when  the  miiscles  of  acoonimodatian  and  t»ih 
vor^^eiioe  iiro  munh  tried,  or  if  small  olijects  eannot  readilv  h^  n- 
engiiigud  in  a  wt^ak  light.  They  do  not  interfere  with  the  anui 
tanonus  af^titrn  of  the  two  eyes.  They  are  sometimes  assoculvl 
with  intornnl  squint. 

Efrvh,  The  patient  himself  is  not  aware  of  the  oscillatiflB. 
f^hjects  may  he  seen  as  ihQj  aro  in  motion  or  at  rest.  Bnt  mm 
]m^mnH  enmplain  nf  apparent  unsteadiness,  or  tremor,  of  whatem 
ia  lookml  at.  Tlio  movements  were  very  marked  in  a  *eaae  ohsen^ 
by  Dr.  Muekenzie,  when  the  eyes  were  direoted  towards  anv  obi«t; 
hut  wlion  the  upper  eyelid  of  the  one  eye  was  held  up,  "and  tifl 
patient  told  to  shut  the  other,  the  oscillation  ceased.  To  tia 
individual  all  objects  appeared  tremidoug.  In  another  patient  tke 
f)8t'iniiti()U  ceased  when  rfie  looked  downwards,  but  became  vwf 
greftt  when  bIio  lookeil  upwanls.  Convergenee  of  the  eres,  as  h 
rending,  Koonn^d  in  this  ease  to  remove  the  oscillation.  When 
hijth  eyes  were  open,  the  oseillation  was  striking  ;  but  if  one  ew 
were  elosed,  the  other  heeaine  porfwtly  steady.  In  a  c^se  reeordwl 
by  Sir  C.  liell,  the  patient  read  vnih  perleet  ease,  and  yet  then 
was  no  cessation  of  the  niotioii  of  the  eyes.  She  threaded  her 
needle  withrint  any  apparent  diilieulty,  and  then  showed  how 
she  could  sew,  which  was  with  the  usual  nimbleness.  All  obieots 
seemed  to  he  in  their  natiiral  state  of  rest  or  of  motion. 

Cmm\  The  disease  nearly  always  aiises  in  infancy,  and  is  pro- 
duecd  most  tirequeotly  by  eongenital  eatiiract,  which  is  sufficiently 
advuueed  to  destroy  vision,  or  to  impair  it  very  much.  Any  cause 
which  brings  on  blindness  in  b(ith  eyes  of  an  infant  may  devoloiie 
it ;  therefore  it  is  seen  when  the  corner  have  been  spoiled  by 
purulent  ophtliahiiia.  I  have  kno\^Ti  it  to  come  on  when  a  child 
has  been  long  deprived  of  sight  by  eonieal  opacities,  which  aiter- 
waids  cleared  away,  I  have  seen  it  in  arrest  of  development  of  the 
eyes,  and  also  in  eongenital  defects  of  the  optic  ner^^e  and  the  retina. 
It  may  occnx  from  inftmtile  purulent  ophthalmia.  It  is  said  to 
come  on  sometimes  at  the  comnieneement  of  school  life,  when  bom 
impainnent  of  sight,  sharp  or  moderately  clear  perceptions  arta 
dilHcult,  and  the  object  is  brought  close  to  the  eyes.  It  is  rather 
common  to  the  albino,  when  there  is  an  absence  of  the  pigmentum 
nigrum.     I  do  not  believe  in  its  being  congenital* 

T/te  (rue  nature  of  the  nferttou  is  unknown.  We  ascribe  it  to 
morbid  conchtions  of  innervation.  It  is  not,  one  would  suppose, 
a  spasmodic  affection.  The  power  of  voluntary  movement  of  the 
vym  in  a  ceiiain  direction  is  evidence  against  such,  as  also  other 
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^lltliti^Ils  which  disassonate  it  witk  trembliiig  of  the  limbs,  for 
IristjiTioe,  its  dilierent  cause,  its  exclusive  oocuiTenee  at  the  eai*ly 
puriod  of  childhood,  the  regidarity  and  couBtancy  of  the  sjBiptoms, 
the  c(jmplete  Bimilarity  in  the  mo%^etiieiits  of  the  eyes,  and  the 
persistency  of  the  symptoms,  A  ease  is  recorded  by  Br,  Mackenzie 
in  which  there  was  oscillation  of  botl\  eyes  attendant  on  apoplexy, 
along  with  palsy  of  the  left  side  of  the  body,  diminished  power  of 
the  right  alxluctor  oeuli,  and  a  degree  of  impaired  \4sion. 

It  has  been  observed  in  many  cafles  of  degeneration  of  the  white 
substance   of   the  posterior  columns   of  the   spinal   marrow.      Dr. 
*  Waters  has  roeorded,  in  the  Med.  Chir.  Trans.,  &  case  arising  from 
'  injury  to  the  medulla  oblongata. 

Ttraffmnt.  Nothing  can  be  done  directly  for  the  affection.  The 
early  removal  of  its  cause  when  practicable,  the  impaired  vision,  has 
been  known  to  mitigate  it  considerably.  But  it  may  remain  un- 
changed after  the  cataract  has  been  absorbed,  or  any  other  excitant 
has  passed  away. 

It  is  useless  to  attempt  as  a  remedy  any  ocular  tenotomy;  all 
the  trials  of  it  have  been  useless,  or  have  made  the  eye  worse  in 
other  respects.  Any  coexisting  strabismus  should  be  treated.  It  is 
said,  but  I  question  the  assertion,  that  when  the  disease  interferes 
with  sight,  as  in  reading,  relief  may  be  got  by  holding  the  book  in 
some  irregular  position. 

The  eases  of  spinal  origin,  are  of  course  beyond  relief. 
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LUSCITAS,    OR   A    FIXED   STATE   OF   THE    EYEBALL,    FOE  TTIE    MOST   FART 
^STJII    DISTORTION,  HENCE    OFTEN    CALLED    IMMOVEABLE   DISTORTION. 

The  power  of  ocular  movement  is  extremely  limited,  or  entirely 
lost,  so  that  the  globe  of  the  eye  is  rigid  and  can  be  moved  neither 
by  win  nor  by  the  fingers.  The  stability  of  the  angle  of  ^listortion, 
when  there  is  deviation  fruui  the  orbital  axis,  by  which  the  eyeball 
cannot  in  any  degree  follow  the  movements  of  the  other  eye,  dis- 
tinguishes this  disease  from  squint. 

Lusuitas  is  but  a  s^Tuptom  of  many  and  <liBsimilar  morbid  states* 
Paralysis  of  the  third  nerv^e,  in  consequence  of  which  the  eyeball 
is  turned  outwards  by  the  abductfir  mustJe,  is  the  commonest  cause 
of  the  fixtiire.  Paralysis  of  the  abductor  will  eaufte  internal 
loscitas.  It  is  in  this  way,  by  ailectiug  the  motor  nei'ves  of  the 
eyeball,  that  injuries  to  the  brain,  and  diseases  of  the  same,  among 
which  chronic  hydrocephalus  is  prominent,  bring  on  the  affection. 
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greatest  effect  is  produoed,  wliieii  is  reached  in  about  one  houi'. 
Then  the  farthest  point  of  distind.  vision  from  the  eye  will  be  found 
to  he  only  five  or  six  inches,  and  the  near  puint  ofdy  ihree,  or  three 
and  a  hall'  inches.  The  eye,  in  fact,  hafi  beeome  intensely  myopic. 
This  has  nothing  to  do  with  the  contraction  of  the  pupil,  for  Von 
Oraefe  obtained  precisely  the  same  i-esidt  in  a  person  who  had 
complete  dcfieieniy  of  the  iris.  Thus  it  i^  certain  that  it  is  the 
ciliary  niUHcle  which  is  affected,  and  that  it  is  placed  in  a  state  of 
complete  sprwm ;  the  fatigue  which  is  felt  in  the  eye  is  an  e\iden(.*e  of 
the  fact.  AVlien  wi^  rememlK^r  that  the  third  nerye  supplies  the 
ephincter  pupilli©,  which  is  now  strongly  contracted,  and  recollect 
also  that  the  same  nen^e  supplies  the  ciliary  muscle,  it  cannot  be 
duubted  that  the  real  effect  of  the  bean  is  to  stimulate  this  nerve,  and 
possibly,  in  addition,  to  paralyze  the  s\Tn]>athctic.  In  regard  to  its 
action  on  the  &}Tupathetic,  it  may  be  stated,  that  when  administered 
internally  it  prolongs  the  tbastole  of  the  ventricles  of  the  heart,  and 
fuially  stops  the  heart's  ai^ion  altogether. 

Calabar  bean,  therefr^re,  is  a  direct  antagonist  to  the  effects  of 
atropia  on  the  eye. 

■  If  Cabibar  be  dropped  into  an  eye  imder  the  influence  of  atropia, 
Rtne  c^jiitraetion  of  the  pupil  fVtllows,  and  a  certain  amount  of  aecom* 
niodati<^n  retunis.  The  effect,  however,  soon  passes  off,  and  the 
atrojiia  once  more  resumes  its  swav. 

foimd,  and  of  these  belladonna,  stranioniimi  and  hyoscyamus  aii3 
the  best.  In  practice,  however,  atropia  is  univei*sally  used,  a  solution 
f>f  the  sxiljihate  producing  tlie  required  dilatation,  usually  ^athout  any 
bad  s^Tiiptoms* 

i  will  give  the  eifecta  on  the  healthy  eye  c»f  a  drfjp  of  a  stirtng 
solutitm  of  atropine,  four  grains  to  the  ounce  of  water. 

(jrradual  dilatation  of  the  pupil,  followed  by  complete  insensibility 
of  the  same. 

Diminution  of  aoconimodation,  followed  by  total  loss  of  it. 

The  (iilatatiun  wimmences  in  man  ^itliin  fifteen  minutes,  and  is 
L!omiflcte  in  twenty  or  tweuty-five.  The  pupil  does  not  regain  its 
normal  state  till  twelve  days  afterwards. 

The  loss  of  acoomnKKlatiou  is  not  much  marked  till  after  twenty-six 
minutes,  but  then  proceeds  rapidly  ui>  to  sixty  minutes,  and  is  com- 
plete in  a  hundred  and  three  minutes  aft^r  the  instillation.     Some 
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amoimt  of  acoommodation  has  returned  after  forly-two  liaurs ;  n 
on  the  fourth  day,  but  it  is  not  until  the  eleventh  day  that  ftill  pc 

IB  reBtored, 

Mock  ofAdiotK  The  experiments  of  Donders  and  Von  Graafe  ] 
efitahlished  beyond  a  doubt,  that  atropia  passes  directly  througli 
cornea  into  the  aqueous  humour.  They  performed  the  foUoi 
experiment  with  identical  results :  A  solution  of  atropia 
poatedly  instilled  into  the  eye  of  a  rabbit,  and  then  the 
thoroughly  washed  with  a  stream  of  water.  The  aqueous 
was  then  disc^harged  and  introduced  into  the  eye  of  a  dog,  and 
long  in  contact  with  it.  Considerable  dilatation  of  the  pupil  ffl 
A  solution  containing  one  part  of  atropia  in  one  hundred  and  ctP 
tliousand  parts  of  water^  kept  equally  long  in  contact  with  the  ooi 
acted  more  powerfully,  so  that  a  very  minute  trace  of  tlie  snbd:^ 
will  produce  the  characteristic  efleds  on  the  pupil. 

Where  only  temporary  dilatation  of  the  pupO  is  required,  f 
solutions  of  atropia  am   preferable  to  strong  ones*      The   p 
advantage  is  spoken  of  in  the  chapter  on  cataract. 

Atropia  undoubtedly  acts  upon  the  nerves  distributed  to  tl 
It  cannot  act  directly  upon  the  muscular  fibres,  as  is  proved  by 
Bphincter  of  the  pupil  being  paralyzed,  while  the  dilator  is  si 
to  contraction  after  its  absorption. 

We  have  the  follomng  facts  to  reason  from.  The  sphincter 
becomes  paralyzed.  Reflex  movements  and  accommodation 
Paralysis  of  the  ciUary  muscle,  vnth  loss  of  accommodation,  ens 
this  muscle  being  more  deeply  seated  is  affected  last.  Now  all  t] 
effects  occur  in  paralysis  of  the  third,  or  oculo-motor  nerve.  Th 
fore,  we  may  cx^nclude  that  atropia  has  a  paralyzing  action  upon 
nerve,  or  on  its  fibres  at  their  distribution.  The  dilator  b^^ 
strongly  contracted.  ™ 

That  real  contraction  occurs  is  shown  by  the  known  fact,  that 
oculo-motor  paralysis,  the  size  of  the  pupil  is  still  fiirther  increafied 
atropia.  Stumdation  of  the  sympatlietic  nerve  has  been  founc 
produce  dilatation  of  the  pupil.  Some  physiologists  argue  from  t 
that  the  atropine  has  an  action  on  the  gangHonic  cells  of  the  syu 
thetie  nerv'c. 

Dr.  Argyll  Robertson  has»  in  a  pamphlet  on  "  Eye  Symptoms 
Spinal  Disease,**  very  ably  discussed  this  poLot,  in  the  follow 
manner : 

Those  who  beheve  that  atropia  excites  the  radiating  fibres 
contrai^t,  rest  their  opinion  mainly  on  the  fact  that,  when  the  pupi 
diluted  from  complete  paral}'sis  of  the  third  nerv^e,  it  vdU  still  fi 
dilate   on   the   application   of  atropia,  and  further,  that  whe 
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ipathetio  is  divided,  no  contraction  ensues  in  a  pnpil  fully  dilated 
"by  atropia.  But,  he  continues,  experiments  on  animals  have  nega- 
tived tliese  views  in  a  great  measure.  There  yet  remains,  however, 
the  singular  fact,  that  division  of  the  sympathetic  nerve  wiU  cause  the 
pupil  to  retuxn  to  a  medium  size  in  oasefl  where  it  has  heen  previously 
fidly  iiilated  by  division  of  the  third  ner\^e,  but  it  mil  fail  to  do  so  if 
the  dilatation  is  due  to  the  action  of  atnipia. 

Again,  it  has  been  shown  by  Bridge,  that  belladomia  acted  on 
the  pupil  tliiiieen  months  after  the  sympaihetic  bad  been  dirided  on 
that  side,  and  whei-e  alter  death  galvanism  did  not  induce  dilatation, 
as  it  did  in  the  other  eye. 

Dr.  liobertson  thinks  that  these  facts  warrant  us  in  believing  that 
the  dilatation  is  due  to  paralysis  of  the  tliird  nerve.  In  cases  of 
paralysis  where  additional  dilatation  follows  the  application  of  atropia, 
it  may  be  that  the  nerve  was  not  completely  paralyzed  previously, 
and  it  must  be  remembered  that  there  are  nervous  ganglia  in  the  iris, 
which  act  as  secondary  centres  of  nervous  force,  and  the  local  applica- 
tion of  belladonna  may  induce  pai^alysis  of  these,  which  before  were 
not  affected. 

Without  further  discussing  the  results  of  experimenters  on  both 
sides  of  the  question,  I  am  inclined  to  think  that  tlie  balance  of 
evidence  is  much  in  favour  of  those  who  believe  that  ati'opia  paralyzes 
the  cii'cular  fibres  of  the  iris. 
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Upted  for  this,  are  those  in  which  the  levator  is 
^  paralyzed-  WTiere  there  is  pamlysia  of  some 
lipplied  by  the  tliird  nerve,  and  the  eyeball  ig 
I  irision,  or  confusion  of  &ig}it,  exists  when  the 
pperatioB  is  inadmissible,  unless  the  patient 
loval  of  the  sqiunt  as  well  as  the  ptrmig, 
ptosiis  from  any  cause,  is  elevation  of  the  ©ye- 
iced  by  the  frequent  efforts  of  the  oecipito- 
I  e^^elid.  It  is  by  taking  advantage  of  snoh 
tr  movement,  that  the  defect  is  remedied.  The 
^  thereby  brought  under  the  influence  of  this 

ition  is  merely  one  of  excision,  and  conBists  in 
I  elliptical  portion  of  the  palpebral  skin  of  the 
iiid  the  depth  of  which  should  be  deteiTuineil 
je  of  the  ptosis.  When  there  is  partial  loss  of 
a  smaD  piece  to  tuck  the  eyelid  np  slightly  is 
e  levator  palpebra*  is  motionless,  or  nearly  so» 
Kre  shortened.  Besides  this  ilitference  in  eases, 
I  of  skin  reqiiiaite  to  be  removed,  the  condition 
it  be  taken  into  account,  ivhether  it  he  nri- 
fthiokenedj  or  loose  and  baggy*     Of  kindred 

0  state  of  the  eyebrow^  whether  lax  or  tense, 
the  oct^dpito-trontalis  of  the  patient  must  be 
G  persons  it  is  nearly  motionless,  and  then  it 
18  to  operate,  while  in  othei's  its  contractions  ar© 

pebranmi  should  be  left  uninjured,  for  it  is 

1  exaggerated  power  to  cumpensate  in  some 
tting  of  the  eyelid.  But  yet  the  closure  of  the 
m  is  principally  effected  by  the  lower  eyelid 
i  ortlinary  level.  Without  tbiB  the  eye  would 
Mid  the  eyeball  exposed  to  injuiious  influences. 
n  well  an  assistant  is  necessary.  He  should 
\  tense  by  raising  the  eyebrow  and  pulling  the 

to  be  removed  should  be  taken  by  dissection 
the  highest  part.  The  upper  incision  should 
Ige  of  the  orbit  as  drciimstanceg  will  ]^>emiit, 
r  than  the  body  of  the  eyelid  will  be  influenced. 

mmended,  in  order  to  be  exact,  that  the  integu- 
pinehed  up,  and,  as  it  were,  meaenred  with  a 
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pair  of  forceps  eoustructed  for  tte  purpose ;  but  for  any  infoi 
that  may  be  so  gained,  the  use  of  the  finger  and  thumb  wiU  suifiue. 

Sometimes  the  skin  is  raised  with  an  inatnunent,  and  cut  off  "witkl 
a  scalpel  or  a  pair  of  scissors.  ludepeiidentlj  of  the  maocuracy  and] 
insufficiency  of  this  proceeding,  a  disfiguring  scar  is  the  iuevitabkJ 
result,  a  great  contrast  to  my  method,  by  which  there  is  scarcely  ewf  J 
any  trace  of  the  ojjeration. 

If  there  be  any  doubt  about  the  extent  of  skin  to  be  removed,  tb 
amount  should  be  fixed  at  the  supposed  minimum,  for  a  fault  on  the 
other  side  would  be  serious.  In  the  earlier  operations  of  meet 
surgeons,  generally  too  little  is  removed ;  and  it  is  only  after  can- 
sidemhle  pniotieo  that  a  proper  estimate  of  the  refpiisite  breadth  can 
be  made,  When  it  is  necessary  to  dissect  away  an  unusually  lai]p 
piece,  the  outer  portions  of  the  incisions  must  not  pass  beyond  the 
external  angle  of  the  eyelids,  or  the  angle  will  be  drawn  undtilj 
upwards. 


SENILE   PTOSIS. 

In  this  form,  both  eyes  are  affeeted,  and  the  dropping  of  the 
eyelids  is  very  gradual.  It  arises  from  loss  of  muscular  power  in  the 
levator,  consequent  on  ago.  In  slight  cases  of  the  adbction  the  eve^ 
lids  can  be  much  raised  for  a  short  time  by  the  will  of  the  indi- 
vidual.    In  this  respect  it  differs  materially  from  paral;ytie  ptosis* 

A  woman,  aged  sixty-four,  came  under  my  care  at  the  CentrJ 
London  Ophthalmie  Hospital,  with  complete  double  ptosis.  With  a 
strong  eilbrt,  which  she  could  not  loug  maintain,  the  two  eyes  could 
be  opened  snfficicntly  for  her  to  recognise  any  one  before  her,  but  far 
her  to  move  about  or  to  engage  in  anything,  she  was  obliged  to 
one  of  the  eyehds  raised  with  her  finger. 

Trmfjfwni.     An  operation  after  the  manner  directed  for  the 
moval  of  paral^iie  ptosis.     In  the  above  case  I  operated  on  both 
eyes  with  success. 


COXGENITAL   PTOSIS. 


it  far 

e  re- 
Ixitll    I 


Congenital  deficiency  of  the  levator  palpabra,  may  oocur.  This 
is  recognised  in  tlic  thin  and  wasted  look  of  the  ilrooping  eyelid.  In 
aU  probability  tlie  muscle  is  sometimes  quite  absent,  yet  the  eyelid 
even  then  seldom  drops  down  as  in  the  paralytic  form,  Subjoine 
are  notes  of  two  cases  of  this  affection. 

PiosiJi  of  one  tyt\     W.  IV,  Esq.,  aged   twenty-two.     When 
eyee  were  opened  to  their  utmost,  and  direetud  to  an  object  on  the 
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the  cornea  of  the  left  was  not  Inilf  uncovered,  but  about  two- 
of  it  were  c^iioealed,  as  is  shown  in  the  sketch. 


FtQ,  196. 


AVhen  the  two  eyes  were  shut,  they  tUflbred  in  no  respect  from 
ich  other.  The  eyebrows  were  in  a  line,  and  the  skin  of  both  eye- 
ds  was  wrinkled  alike» 

The  eyeballs  were  parallel,  the  recti  mnseles  perfect  in  action,  and 
ision  was  unimpaired.  When  Mr.  B.  was  depressed  in  spirits  or 
atigued,  the  eyelid  always  drt>oped  more.  I  operated.  The  skin 
rliich  was  removed  was  of  the  following  si^e  and  shape. 


Fio.  127. 


Four  sutures  were  applied,  but  as  cireumstanees  obliged  my  patient 
to  return  home  next  day,  I  withdi'ew  them  just  before  his  departure, 
BO  that  they  were  in  only  twenty-seven  hours.  Three  weeks  after,  I 
received  a  note  saying  that  there  was  great  improvement  in  the 
usefulness  and  in  the  appearance  of  the  eye  j  that  although  the 
eyelid  was  not  quite  as  high  as  the  other,  the  abstraction  of  any 
more  skin  would  have  prevented  the  eye  fix^m  closing, 

A  woman,  aged  twenty-four,  applied  to  the  Central  London 
Ophthalmic  Hospital  with  ptosis  of  the  left  eye.  The  unwrinkled 
and  elongated  eyelid  peculiar  to  complete  dropping  was  well  dis- 
played. "With  great  effort,  she  could  expose  a  small  part  of  the 
eyeball.  The  recti  muscles  were  sound.  I  dissected  off  a  large 
semi-lunar  piece  of  sldn*  On  the  third  day  the  sutures  were  re- 
moved. I  did  not  see  my  patient  for  a  year,  and  the  success  of  the 
operation  was  very  great.    There  was  but  a  faint  mark  of  the  woimd. 
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PTOSIS   FROM    ERYSIPELAS   AM)    INFLAMMATION    OF    TH^    CXlNJI^XTIfil 

Ptosis,  in  a  slight  degree,  may  ensue,  after  the  eyelid  has  baal 
severely  inflamed  from  erysipelas,  or  fi-om  chronic   mflanuQAtioiL  ^ 
the  conjunctiva,  in  the  so-called  chronic  ophthalmia  with  grdum 
eyelid.     It  has  never  oceiur^ed  to  me,  to  see  the  aiiection  suffidenlirl 
marked,  to  iuduce  me  to  reeummend  an  operation. 


PTOSIS   FRO>E    MECHANICAL   INJimY   TO  THE    BYKLtD. 

This  scarcely  oomea  under  consideration  here,  but  should  rather  1»l 
classed  with  wounds  and  injuries  to  the  eyelids.     A  case  in  pcini  i 

there  given. 

SIMULATED    PTOSIS* 

Ptosis  is  simulated  when  the  eyeball  is  a  little  less  in  size  than  i 
fellrw  from  congenital  defect,  or  from  atropliy  consequent  on 
60  that  the  eyelid  droops.     An  operation  will  materially  improvt  1 
personal  appearance  in  such  cases,  by  raising  the  eyelid  and  ej 
more  of  the  globe  of  the  eye*     A  young  patient  of   mine  av 
herself  of  this.     The  eyeball  was  congenitally  small,  and  the 
aperture  of  the  eyelids  gave  the  usual  disagreeable  appearanoa. 


SUPPLEMENTARY    OPERATIONS- 

In  a  few  cases  of  ptosis,  I  have  found  it  necessary  to  add  a  i 
mental  operation   to  that  above  described ;   for,   although  I^ 
removed  sufficient  skin  to  affect  the  greater  port  of  the  eyeli<U  ^ 
inner  angle  yet  drooped.     The  removal  of  more  mtegument  in 
obHque  direction  over  the  drooping  spot,  has  been  effeotuaL 

Two  other  operations  have  been  suggested  for  ptosis,  and 
but,  as  I  believe,  without  benefit.     The  one  is  to  dissect  up 
palpebral  end  of  the  levator  palpebrBEJ,  and  attach  it  to   a  spot  il 
advance.     The  other  is  to  di\Tde  the  skin  of  the  eyelid  along  thil 
entire  width,  close  to  the  tarsal  margin,  to  separate  the  edges  of 
wound,  to  remove  a  considerable  portion  of  the  fibres  of  th©  i 
laris,  and  to  olose  the  wound  by  sutures. 
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DEFTNITTON — PERIOD      AT     TVHHTl      IT     OCCXTR^^IXTEKNAL     SQUINT 

CAUSES MORHID  ANATOMY VAKIKTIES — STATE  t)F  VISION — TREAT- 
MENT—RESULTS  EXTERN  AT.     SQU  INT FATHU  J  AJG  Y      VARIETIES 

CAUSES — TREATMENT — DEFECTTS. 


Sctssors,     The  obtuseness  of 

e  points  of  the  scissors  here 
'figured  effet^tually  prevents  in- 
jury being  done  to  the  eyeball, 
while  it  does  not  interfere  in 
any  degree  with  their  cutting 
powers. 

Large  bows  facilitate  the  use 
of  the  inBtrument,  by  allowing 
it  to  be  held  easily,  and  in 
a  line  with  the  fingers ;  and 
short  handles  ensure  greater 
steadiness   in   directing  it. 

AH  kinds  of  curved  scissors 
are  unsuited  to  the  operation. 

BhftdJIook.  Fig,  131.  The 
curvature  ought  not  to  be  greater 
than  will  allow  of  the  ready  pas- 
Rage  of  the  instniment  under  the 
muscle,  while  it  should  be  suffi- 
cient to  enable  it  to  be  iised 
as  a  hook.  The  point  should 
be  round  and  smooth.  A  bul- 
bous end  is  objectionable* 

It  is  more  than  a  hundr<:?d 
years  ago  since  our  oountrjrman 
Taylor^  an  itinerant  oculist, 
operated    for    squint.      In    the 
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Mercurif  of  France  for  June  1737,  there  is  tbe 

^I>r.  Taylor,    oculist   to  the  King   of   Great 
JQSt  arrived  at   Paris^  at  tbe  LondoD    He 
phiBe,  where  ho  proposes  lemainiiig  tiU  thel 
July,  after  which  he  ^-ill  leave  for  Spain* 
tts  to  publish  the  diB4:M>veries  he  has  made,  of  ] 
ing  aquinting  eyes  by  slight  and  almost 
tion,  and  without  fear  of  aeddent-'* 

It  wits  sui^pected  that  he  operated  onljr  on  tbe  vi 
oblique  mudcle  ;  but^  being  a  ehu-latan,  he  kepi  hill 
miracle  a^  it  wa^  called,  to  himself,  and 
probable  that  the  lateral  recti  were  divided* 
who  %*Tote  at  Leijisic,  iu  1756,  on  the 
operationft,  criticises  Taylor's  practice,  deola 
wafi  attended  with  only  temporary  benefit^ 
patients  would  scarcely  submit  to  it,  on  aooomil J 
pain  and  uni-ertain  results.  In  1738,  Taylor 
pamphlet,  entitlc<l  '*  De  Vera  Caus4  Strabismi/* 

In  the  first  supplement  of  the  "  Aimalee  d'( 
page  258,  the  follomng  sentence   oceiuia   relatt^ 
treatment  of  »quiiit  in  England  by  an    operatic 
**  Dissertation"  of  Verkeyden,    1767:    **  Straboiw, 
multos  ferro  sanatos  apud  Anglic^is  \ndi," 

It  is  well   known   that  Mr,   ^Viithony    White,  € 
Westminster   Hospital,  suggested,   forty   yetan 
divifiion  of  the  recti  muscles,  as  an  eligible  aurgic 
for  this  disease,  an<l  luoked  out  diligently  for 
animals  on  which  to  test  his  theory,  before  ot 
man.      Stromeyer,  in    the   year  1838,    appoara ' 
been   the   next    to    propose    it;    and    Paiili,  of 
operated  on  a  girl,  but  failed.     Tlie  first  sue 
on  TPieord  in  modern  times  w«s  by  Dieifonlmrl 

20th  of  Octol)er,  lH;iJ>.     Many  aspirants  far  the  honour  of  i 

the  practice  have  M])peared  ;  but  it  is  imiversjilly  oonoededj 

are  indebted  iV>r  its  resuscitation  to  Diefleiibach. 

The  supjMjsed  new  operation  was  quickly  adopted  and 

jMlvf>cat^d  iu  Londim,  and  was  soon  recxignised  aa  belonging  to! 

mate  surgery* 
A  well-executed  operation  is  singularly  sucocissfid, 

it*  rtH^iilt  ami  in  its  iwmumency  most  of  those  which  are  pi 

ihf^  n^nioval  of  defonnities. 

iJrfhufion  of  Squint,     In  Bcientific  tenns,  a  jx^rson  may 

aqumt  wh<m  he  Itaa  i^o  longer  binocular  mion»  that  ia,   w| 
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more  deeply  in  the  eye,  but  also  farther  from  the  posterior  soifiMkl 

and  indeed  bo  thut  in  the  eyi*s  of  such  persons  tho  relation  betiwil 
the  parts  of  the  ^ual  axi^j  situated  before  and  behind  the  oenlal 
of  motion  is  nearly  the  same  as  in  the  emmetropic  eye, 

»ird.  That  in  hjT)ermetropic  eyes  the  centre  of  motion  is  aitnillij 
not  80  deeply,  but  relatively  very  muuh  closer  to  the  j>osterior  sxalm 
of  the  eye. 

The  subjoined  figiu-eB,  Fig.  132  representing  an  emmetropic  ej^  I 
Fig,  133  a  myopic,  and  Fig.  134  a  hjfiei-metropic  eye,  are  intended l» 
illustrate  tho  meaning  of  that  angle,  and  at  the  same  time  the  pofiitaoa 
of  the  centre  of  motion  d.     Ail  are  seen  in  horizontal  sections  camA  \ 
through  the  optio  nerve  h.     i  is  therefore  the  innermost,  k  the  outw- 

Fio.  133.  Fjo,  133, 


most  pai-t  of  the  eye.  The  axis  of  the  conaea,  (/  a^  tuts  the  cornea  in 
the  middle ;  to  this,  in  fact,  tho  apex  of  the  elHpsnkl  of  the  cornea 
corresponds.  Now  this  axis  is  hy  no  means  directed  to  tho  olyect 
looked  at,  which,  as  such,  has  its  image  in  the  fovea  centralis  of  the 
yellow  spot  /.  A  line  drawn  from  the  retin  al  image  of  the  fovea  centralis 
towards  the  object  is  tlie  visual  lino  //,  and  this  may  be  considered  to  out 
the  axis  of  tho  cornea  in  the  united  nodal  point  k.  The  angle,  /  k  a,  is 
therefore  the  angle  between  the  axis  of  the  eomea  and  the  visual  line  in 
the  horizontal  plane.  In  tho  vertical  plane  this  is  usually  much  less, 
and  has  no  special  bearing  on  our  present  subject.  Now,  it  appears 
that  in  the  emmetropic  eye  the  visual  Une  tuts  the  cornea  to  the 
InBide  of  its  axis.     HanoQ,  it  follows,  Bonders  eonoludes,  that  in 
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■docking  at  distant  objects  while  the  visual  lines  ai*e  parallel,  the 
Kgaxes  of  the  c<jmea  in  enimetropiti  indiiriduals  diverge  about  10*^  raoi'e 
w^n  those  who  are  h^^permetropitj,  hut  less  in  m^-opic  persons,  in  which 
last  thoj  may  even  converge.  This  gives,  c-ongideiiiig  the  position 
ii^of  the  eye  in  enimetropic  subjects  to  be  normal,  in  hj|>emietrf>pies 
^apparent  Btrabismuu  divergens,  in  myopies  apparent  etrabiamus  eon^ 

vergens. 
^       Thei'o  is  an  apparent  squint  of  another  kind,  in  i)en^ons  who  have 
one  eyeball  much  larger  than  the  other,  so  tliat  the  paljiebral  aper- 
ture is  much  wader  on  the  one  side,  and  the  one  cornea  therefore 
much  farther  from  the  middle  line,  than  the  other, 

Trut*  squiiit  is,  then,  a  deviation  of  the  visual  axes.  The  axis  of 
the  one  eye  being  directed  to  the  object  desired  to  be  seen,  while 
that  of  the  other  is  turned  too  much  inwards,  intemid  squint,  or 
outwards,  external  squint. 

Dpfjrvv  of  Squint.  This  varies  very  much,  fix>m  a  slight  delation 
of  the  uatuifii  position  of  the  eyeball,  to  the  most  marked  inversion 
or  eversion.  There  is  no  direct  praotieal  advantage  to  be  obtained 
from  a  knowledge  of  the  degree  of  the  squint,  although  this  is 
ai^seited  by  some,  because  the  operation  for  the  removal  of  the 
squint  is  not  regulated  by  the  amount  of  the  deformity-  Several 
methotls  have  been  devised  for  taking  the  measurement.  A  very 
handy  one  is  by  the  strabisometer  of  the  late  Mr.  Z.  Laurence. 
The  instnunent  is  a  little  gauge,  made  in  ivory,  and  curved  like  the 
I(»wer  eyelid,  having  a  graduated  border  with  lines  and  half  lines. 
To  iise  it,  the  centre  is  placed  at  the  margin  of  the  lower  eyelid, 
exactly  where  the  eentre  of  the  cornea  should  be,  this  being  judgoil 
of  by  the  healthy  eye  while  looking  at  a  distant  object,  and  the 
measurements  of  the  inversion  of  the  eyeball  or  the  everaion  ai'o 
then  taken.  There  is  an  instrument  by  Meyer,  which  is  still  more 
accurate,  but  it  is  complicated. 

The  simph^st  and  readiest  manner  of  effecting  the  measurement 
without  an  instrument  is  done  in  this  way.  The  patient  looks  at 
an  object  tw^enty  inches  distant.  A  dot  is  then  made  at  the  margin 
of  the  lower  eyelid  of  the  squinting  eye,  jnst  under  the  centre  of 
the  pupil.  The  healthy  eye  is  then  covered,  while  the  squinting  eye. 
18  used.  A  second  dot  is  now  made  on  the  same  e^'olid,  just  under 
the  pupil,  in  its  altered  positi(jn.  The  distance  between  the  two 
dots  indicates  the  degree  of  strabismus,  which  is  spoken  of  accord- 
ingly as  tw^o,  three,  foiu*,  or  six  lines,  &o,  It  is  also  called  the 
primary  angle  of  deviation.  The  teiin  secondary  angle  is  applied 
to  the  deviation  which  takes  place  in  the  settond  eye,  which  is  sup- 
posed to   be   sound,  when  the   distortiKl   eye  is  directed  forwards. 
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^mHifpenndropm,  In  many  ciases  this  opticiil  defect  exists*  Tte 
PKry  frequent  association  of  abnonnal  sight  with  squint  had  b^ea 
■hreoognised  long  ago  by  many  Burgeons.  Within  the  last  few  years 
this  eonnpi'tion  has  bec^n  put  forth  prominently  by  Bonders,  whose 
^opinions  I  shall  freely  give.  In  general,  says  this  observer,  it  is 
pnot  the  highest  degree  of  h^^permetropia  with  whi<?h  strabismus  10 
I  combined.  Often,  at  least  in  young  persons,  the  h}^ermetix>pia  13 
\  csompletely   latent.     It   is   involuntarily  neuti-alized   by   tension   of 

I  the  power  of  accommodation,  and  is  first  recognised  on  artificial 
|>aralysis  of  the  aceoinmodationj  by  the  use  of  ati'opia. 
Two  of  Uonders's  colleagues  examined  sixty-two  cases  of  con* 
i  vergent  concomitant  squint,  and  found  hypermetropia  in  twenty^ 
nine.  Dondere  readily  accepted  this  result,  because  he  considered 
that  they  had  detected  only  manifest,  not  latent  hypermetropia. 
He  himself  had  not  been  able  dii'ectly  to  establish  manifest  h^^per- 
metropia  in  much  more  than  fifty  per  cent,  of  his  cases.  He  goes 
on  to  remark,  the  h>T.icrmotropic  iudi vidua],  to  see  distinctly,  must 
accommodate  comparatively  strongly.  This  holds  good  for  all 
distances.  Even  in  looking  at  remote  objetits,  he  must  endeavour 
to  overcome  his  hypermetropia  by  tension  of  accommodation,  and 
in  proportion  as  the  object  draws  near,  he  must  still  add  as  much 
accommodation  as  the  normal  eye  would  need.  The  \dsion  of  near 
ol>jects,  therefoi^e,  especially  requires  extraordinary  tension.  There 
exists  a  certain  connection  between  accommodation  and  convergence 
of  tlie  "Visual  hues.  The  more  strong  the  convergence,  the  more 
powerfully  is  the  faculty  of  accommodation  brought  into  action. 
IK  certain  tendency  to  increased  convergence,  so  soon  as  a  person 
^^Bhes  to  put  his  power  of  accommodation  upon  the  stretch,  is 
therefore  unavrridable.  This  tendency  exists  in  every  h^^ieraietropic 
bj^Btrson.  An  emmetropic  person  also  may  convinc^e  himself  of  this 
^jsy  holding  negative  glasses  before  his  eyes,  and  thus  bringing  the 
eyes  temporai-ily  into  a  condition  of  hypermetropia.  He  will 
distinctly  remai'k  that  on  endeavom'ing  to  see  accm-ately,  double 
images  every  time  tlireaten  to  appear  as  the  result  of  increased 
conrei'gence,  and  that  he  soon  has  a  choice  only  between  indistinct 
vision  and  squint.  Probably  this  conflict  exists  imconsciously  in  all 
hy]>ermetropic  persons. 

As  hypennetropia  is  a  veiy  common  defect,  even  more  so  in  some 
races  of  men  than  myopia,  and  many  thounaud  cases  exist  lor  each 
one  of  squint,  the  idea  at  once  occurs  how  is  it  if  the  two  stand  so 
much  in  the  relation  of  cause  and  ettect,  that  squinting  bears  so 
small   a   proportion   to   the   faulty   relraetionS'     Bonders  offers  an 

tlanntion  in  the  following  way  : 
B  B  2 
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In  general  the  necessity  of  seeing  an  olyect  single  with 
togf^ther  18  deeply  felt.     The  direction  of  the  tisiirI  lines  i 
fombly  dotemiinetL     If  a  weak  priRrantlo  lens^  wth  the 
edge  tamed  inwards,  he  brought  before  one  of  the  eyes,  I 
looked  at  18   directly   seen    double,  but  increased     ix>iiTerg€iif 
immediately  involuntarily  produced,  whirh  makes  the  dnuhl^ 
coalesne,  and  if  in  a  ft^w  moments  tlie  leus  is  turned,  double 
immediately   reappear,  which,  however,  rapidly   disappear 
sequence  of  lessening  the  convergence.     This  ahhorrence  ot 
images,    or  rather   the   instinetive    adherence   to    binocnliir 
pres^erves  most  hypemietrojde  individuals  firom  strabismui!. 
sacrifiee    the    advantages   of    seeing   aecuratelj,    rather    tl 
objects  should  i(>mi  their  imagL^  on  the  two  yell^iv^'  spots. 
therefore,   is  found  the  reason  why  most  hypermetropio 
not  sfjuint.     If  one  eye  be  covered  mth  the  hand,  T^^hile  it^l 
as  the   other,  is  open,  the  visual  line  will,  in  most   hv-t>er 
rapitUy   deviate   inwards.     The  »ame   thing  takes   plaoe 
eminetropic  pci^on  holds  a  negative  lens  before  the  uneove 

Donders  next  reviews  the  oiroiimstanoes  which  must  co-oi 
give  rise  to  squint  in  hypermetropic  persons,  and  coneludee 
are  those  which  diminish  the  value  of  binocular  vision,  anS 
which  render  the  convergence  easier. 

To  the  first,  as  the  chief  cause,  ho  assigns  congenital  deficienc 
the  aecuraey  of  vision,  or  in  the  refractive  condition  of  the  ej 
to  the  latter  of  %vhieh  he  considei-s  due,  in   part,  to   astii 
in  part-  to  a  still  unkno^^ii  imperfection  of  the  retina,  and 
this  theory :    If  the    diminished    accuracy   of  vision    affe 
one  eye,  then,  on  too  great  oonvergence,  the  imago  of  this 
not  so  much  disturb  vision.     The  same  is  the  case  when  the 
of  hj^ermetropia  in  the  deviating  eye  is  greater,  and  the 
tills   eye   is,  therefore,  less  accurate.     In  either  case,  cor 
strabismus   will    more    easily    arise.      But    the    tendency" 
increases  when  both  circumstances,  a  higher  degree  of  h>T>€ 
and  diminislied  aceuracy  of  vision,  as  is  often  the  case, 
hined   in   the   same   eye.      If    the    eye    has   long   deviat 
arises  a  secondary  diminution  of  the  accuracy  of  vision,  as 
of  strabismus. 

As  an  aeeesftory  cause,  he  ascribes  spots  on  the  cornea, 
not   admit   that   these   in  themselves   can   be   capable    of 
strabismus,  because  although  the  image  of  the  affected   eye 
perfVx't,  experience  shows  that  even  then  the  preferenoo  is 
biuocular  vision.     He  says  it  is  quite  a  different  question 
where  hjperraetropia  exists,  specks  on  the  cornea  and  other  ol 
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might  not  mcTeafiQ  the  tendency  to  etrabismiLS,  or  whether  the  less 
acciiriito  image  in  the  visual  axis  might  not  niuke  the  image  les« 
distm'hing,  and  diminish  the  abhorrenee  of  an  aocessorv  second  image. 
I  am  quite  sure  that  aquint  may  fullow  any  defect  which  mechamcally 
interferes  with  acimrate  sight  even  in  emmetnipie  eyes. 

To  the  aeeond  cause,  fhose  wliich  render  eonvergenoe  easier,  and^ 
as  such,  wouUl  promote  the  squint,  he  aasigns ; 

Fii-st,  peculiar  struL'ture  or  innen'ation  of  the  muscles,  easy 
mobility  of  the  eyeball  inwards*  All  that  follows  in  suppoit  of 
thia  appears  to  me  to  he  purely  hypothetical, 

Seoondly,  relation  between  the  visual  line  and  the  axis  of  the 
oomea.  The  argimients  here  may  be  thus  summed  up:  That  as 
hypermetropic  persons  in  general  are  obliged  to  make  more  than 
ordinary  divergence  of  the  visual  axes,  to  give  a  pai^allel  direction 
to  the  visual  hues,  it  is  natm-al  to  assume,  that  when  for  single 
vision  more  than  ordinary  divergence  of  the  corneal  or  visual  axes 
is  required,  the  divergence  may  easily  be  insufficient,  and  that, 
accordingly,  as  a  matter  of  oourse,  for  seeing  at  a  shorter  distance 
there  may  readily  be  too  great  convergence. 

It  certainly  seems  to  me  that  although  Bonders  in  his  writings, 
at  first,  gives  such  a  prt>minent  place  to  h^qiermetropia  as  the  cause 
of  squint,  the  qualifications  wliich  are  subsequently  introduced  tend 
much  to  reduce  its  validity.  The  following  paragi'uph  bears  this  tjut : 
**  Ever}i:hing  seems  to  indicate  that  the  hypermetrupic  eye  must  Iw 
considered  as  an  incompletely  developed  organ,  and  this  not  only 
&M3m  its  stmctiu-e,  but  also  from  the  very  imperfect  manner  in 
which  it  performs  its  functions.  It  appears  to  me  from  my  examina- 
tion of  cases,  as  well  as  from  the  history,  that  when  the  distortion 
ariaefl  from  any  peeuharity  of  vision  the  s[>oiling  of  the  sight  is 
due  more  to  some  defect  in  the  retina,  or  in  the  optic  tract,  congenital 
or  acquired,  than  to  mere  hjqjermetropia/* 

One  of  his  early  remarks  about  squint  is  that  it  is  merely  a 
sjrmptom,  depending  on  very  different  conditions,  and,  as  such, 
connected  with  different  phenomena;  but  ho  writes  besides,  in 
],nother  place,  since  in  strabismus  convergens  hypennetropia  in 
general  exists,  no  other  eomiection  is  conceivable  tlian  that  hyper- 
tnetropia  is  the  cause  of  the  deviation."  "  Hypennetropia,**  he 
idds,  **is,  indeed,  the  primary  anomaly;  strabismus  is  a  secondary 
jondition,  wliich  docs  not  arii^e  imtil  some  years  after  bii'th/' 

Might  it  not  be  said,  as  an  answer  to  this,  that  the  defective  sight 
vhich  he  admits  to  be  commun,  and  to  arise  from  congenital  causes  or 
otherwise,  frequently  exists  before  the  strabismus,  and  when  so  exist- 
ng,  is  the  cauMj  of  the  subsequent  squint? 
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TVTietlier  the  one  eye  be  alfected,  or  both,  is  another  important 
liing  to  be  as^certained 

Ctamifimfmi.  In  the  following  division  five  varieties  are  recog- 
ised.  8u(.4i  arrangement  affords  an  ea^y  analysis,  and  facilitates 
esori[ition.  But  it  must  be  borne  iu  mind  that  it  is  only  an 
rtificiiil  division,  and,  like  all  arbitrary  tabling  of  disease^  is 
scoeBsarily  imperfect,  as  only  the  more  marked  examples,  among 
ven  which  there  are  exceptions,  can  be  elassified,  and  that  tiie 
'radations  must  be  left  out.  Eesides,  the  elaHsifieation,  excepting 
bat  of  paraH^ie  squint,  is  founded  more  on  differences  in  degree 
tian  on  differences  of  pathological  origin. 

The  Jivnt  form  k  the  pamlytiv  or  fixed  squint^  arising  from  more  or 
368  paralysis  of  the  external  rectus,  generally  of  the  one  eye, 
xceptionally  of  the  two.  There  are  degrees  of  tliis  fixedness,  I 
leau  there  is  more  or  less  power  of  straightening  the  eye  under 
trong  volition.  There  may  be  almost  total  absenoo  of  outward 
aovement,  while  the  inversion  is  excessive,  the  greater  part  of  the 
omea  being  hidden  ;  or  the  lateral  movement  may  be  but  partially 
estricted. 

Except  in  rare  instances,  where  an  orbital  tumour  interferes,  or 
be  squint  is  manifestly  due  to  direct  mechanical  injin*y  or  lesion  of 
be  eirtemal  rectus  muscle,  paralysis  of  the  sixth  nerve  in  some 
.egree  is  the  cause.  Paralytic  seizures,  and  marked  cerebral 
.erangements,  are  sometimes  associated. 

A  correct  diagnosis  of  paralytic  squint  is  very  essential,  because  it  is 
be  only  fonn  of  sqiunt  in  which  recovery  may  be  expected  from 
^eneral  treatment,  and  it  is  that  m  which,  iu  marked  cufics,  the  least 
mprovement  is  to  be  got  by  operating.  It  rarely  occurs  till  after 
outh  is  passed. 

The  liistory  of  the  case  should  he  carefully  ascertained,  and  other 
•aralytic  conditions  sought  for,  cerebral  functions  examined,  any 
ist urbane©  in  tliis  quarter,  even  that  of  headache,  noted,  and  the 
•eneral  health  inquired  into.  I  have  met  with  it  in  cranial  atfections, 
nd  in  association  with  paralysis  of  several  of  the  cerebml  nerves.  A 
yphilitic  origin  is  not  micommon.  In  the  absence  of  any  collateral 
eneral  sjTnptoms  to  verify  diagnosis,  the  movements  of  the 
[juinting  eye  miust  be  carefully  scTutinised.  The  loss  of  abducting 
ower  is  the  cjhief  guide.  If  the  patient  can  evert  the  eye  to  the 
iddest  extent  there  is  no  paralysis.     A  student  should  learn  how  far 

liealtliy  eyeball  can  be  abdilcted. 

An  examinatinn  should  be  conducted  in  this  manner.  While  the 
atient  stands  with  his  head  straight  and  steady,  the  examiner  takes 
tp  his  position  six  or  eight  feet  oft*  in  the  same  Une,  holds  up  his 
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iinple  stral)ismas,  Legalise  it  ib  always  tlie  same  eye  that  deviates, 
it  almost  iiiviiriablj  en^Is  in  permaneat  squint,  it  muBt  bf  regarded 
one  of  the  modes  in  which  ordinary  »quint  begins.  We  are  seldom 
isnltnd  in  tliis  early  stage  of  it,  but  ratlier  when  there  is  more 
^rniinate  deformity. 
^In  the  third  fortn^  the  squint  is  readily  deteded  as  ordinaribj  seffkd 
^  ^  the  one  etje,  hut  when  from  ntrong  will  or  any  other  eirenmHfanees^  that 
-*»  i>  strtiightened^  then  the  other  eye  turns  in.  In  a  strict  sense  both 
^^08  8f[uint,  and  the  squint  is  functionally  double,  while  it  may  he 
*^id  to  be  gtmctnrally  single :  one  internal  rectus  only  being 
-  aitraeted.  The  qnefttion,  then,  is  to  discover  whieh  is  the  truly 
nlty  eye.  As  a  rule,  the  state  of  the  vision  will  materially  assist 
^— «^  the  diagnosis,  for  nearly  always,  more  or  less,  defective  sight 
Lsts  in  the  squinting  eye.  Whenever  there  is  unusual  visual  form, 
P«i%e  better-seeing  one  is  always  u^ed  in  preference  to  the  other*  But 
■■Niere  are  exceptions ;  besides,  there  may  be  such  very  slight 
^■tiiference  in  vision  in  an  early  squint,  that  a  mii^take  may  occui-  if 
r  be  sight  be  solely  relied  on,  particularly  in  children ;  therefore,  I 
ver  neglect  a  test  which  I  have  employed  and  relied  on  for  many 
In  the  '*  Medieal  Times  and  Gazette"  for  October,  185t>, 
published  the  particulars  of  a  ease  on  which  I  had  operated,  with 
imarks,  ahoi^ing  that  the  squinting  eye  may  he  the  better  seeing  of 
le  two.  Sinee  then,  and  as  my  attention  has  been  directed  to  the 
point,  I  have  met  mth  many  examples,  several  of  which  I  have 
inted  out  to  my  colleagues  and  to  my  pupils.  Tliis  is  my  test.  I 
ace  the  patient  in  front  of  me,  at  the  distance  of  four  or  five  yards, 
or  farther ;  tell  him  to  cover  one  eye,  say  the  left,  to  look  at  me  with 
B  other,  and  to  keep  bis  head  straight.  The  right  eye  will  then  be 
the  centre  of  the  orbit.  I  direct  him  to  uncover  the  left.  Now, 
if  the  right,  which  has  been  open,  he  normal,  or  only  functionally 
affected,  it  will  keep  its  central  position,  while  the  left  is  turned 
wards;  but  if  it  be  deformed  it  will  Uim  in,  while  the  left  will 
liecome  straight.  The  experiment  sliouhl  be  reversed.  In  the  ease 
of  a  child,  I  place  an  adult  behind,  and  make  him  cover  ond  uncover 
the  eyes  as  required, 

Wlien  there  is  any  doubt,  the  patient's  attention  should  he 
diverted  from  a  fixed  gaze,  and  volition  be  intemipted,  by  causing 
him  to  wink  a  few  times.  He  should  also  he  made  to  close  the  eyes 
for  a  few  seconds,  then  to  open  them,  and  quickly  to  look  at  an 
object.  Cases  are  met  with  in  which  the  great<3st  nicf^ty  is  required 
to  detect  the  faidty  eye.  Some  are  even  scarcely  embraced  in  the 
test.  Here  the  primary  and  secondary  angles  of  deviation  are 
alike. 
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a  long  time  in  k-aming  to  use  the  one  eye.     Wlienever  this  is 
raplished,  the  disused  eje  gets  more  convergent,  and  then  the  sight 
^  it  deteriorates.     Several  times  I  liave  met  with  squinting  patients 
lio  have  acquired  such  power  over  the  fKysition  of  their  ejes,  that 
my  could  at  onoe,  aooordiiig  to  desire,  pKjdnce  double  or  single 
on.     Sometimes,  under  any  condition,  the   double   image   does 
altogether  disappear,  but  becomes  so  faint  or  bo  wide  from  the 
iiage  of  the  sound  eye,  that  it  is  practically  diBregarded.     With 
^^fei  extreme  angle  of  delation,  the  distorted  image  is  far  away  from 
^Hie  field  of  vision  of  the  other  eye,  and  it  is  dindy  seen,  because  it 
^  projected  on  the  fundus  of  the  eye,  awa^^  from  the  least  sensitive 
Portion  of  the  retina. 

33inocuIar  vision  is  lost  in  squint. 

The  sqiunting  eye  is  of  service  in  adding  to  the  visual  field  by 
iiteml  quantitative  perceptions^  provided  that  the  retina  be  not 
kpniled. 

Stmbmmic  Vmon.     Apart  from  the  optical  effect  of  double  vision, 

'  «18  the  result  of  the  eyes  being  displaced,  eeiiain  otlier  impiurments 

«Df  sight  are  produced  by  the  ocular  distortion.     This  has  nothing 

I  <x>  do  with  diminished  sensibihty  of  the  retina  troia  disuse,  as  has 

"been  supposed  by  some  surgeons,  because  the  improvement  in  eight 

lifter  the   operation   for  squint   is   always  immediate.     It  may  be 

Xuentioned  in  parenthesis  that  the  retina  does  not  beoome  insensible 

IVom  disuse.     This  matter  is  spoken  of  more  particularly  in  my 

chapter  on  **  Catanwjt.'* 

The  etrabismio  vision  is  a  loss  of  some  of  the  at^uteness  of  sight, 
and  much  of  the  power  of  adjusting.  It  ahuost  invariably  attends  an 
old  squint,  even  if  the  sight  liave  been  perfect  when  the  deformity 
nvas  acquired,  and  it  is  always  superadded  to  any  existing  imper- 
fection of  sight,  congenital  or  otherwise.  Its  exact  nature  is  not 
understood.  It  is  ditfieult  to  investigate  it,  especially  in  children. 
It  does  not  arise  from  the  optio  nerve  being  bent  on  itself,  or  because 
objects  are  projected  on  the  retina  away  from  the  yellow  spot,  for  it 
is  observed  as  well  when  the  eye  is  distorted,  as  when  it  is  straight- 
ened by  the  will  of  the  squinter.  The  state  of  vision  before  an 
operation  cannot  be  properly  tested,  except  the  eye  be  brought  to 
the  centre  of  the  orbit,  or  nearly  so. 

Stxabismic  vision  is  in  aU  probability  duo  to  some  interference 
with  the  delicate  apparatus  of  adjxistment,  by  an  effort  to  overcome 
I  the  disturbance  of  binoiiular  vision,  caused  by  the  loss  of  the  balance 
^■If  antagonism  between  the  recti  muscles.  Perhaps  it  is  due  to 
^^reesure* 
^^  Such  seeondary  implication  of  sight  very  much  masks  any  defect 
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or  otherwise,  of  binocular  visioii-     I  cannot  myself  find 

%t  any  such  knowledge  is  directly  beneficial,  beyond  giving  some 

ndieation  of  what  will  be  the  nature  and  degree  of  tho  sight  after  an 

operation.     So  it  is,  that  an  examination  with  the  <jphtliaIniosc<:ipe 

of  advantage  in  a  diagnostic  point  of  view.     If  tliere  be  hyj^er- 

oietrnpia,  an   approximative   idea   of  its   degree   can   be   c^btained, 

ind  the  two  eyes  can  be  oompared.     This  w  pariioularly  valuable 

^in  children,  whose  vision  can  rarely  be  w^ell  tested.     Then  opacities 

in  the  \itreous  himioiir,  and  retinal  defects,  ma}^  thus,  be  diseovered* 

Many  peculiarities  that  are  met  ^^-ith  as  visual  8ubjecti\'e  svTiiptoms 

are  yet  a  mystery.     There  is  disagi^eement  among  the  best  of  modeni 

oVjsen'ors  respecting  them.     Some  of  tiieir  theories  are  supported  by 

Buj>posed  congeuital  mal-position,  or  unequal  development  of  p*>rtionB 

the  retina,  or  of  the  optic  disk,  and  reasoned  with  plausibility, 

TRKATMEXT. 

Trammitic  Sqninf,  Under  tliis  head,  I  include  those  cases  in 
which  there  is  direct  injury  to  tho  one  or  the  other  of  the  latoml 
recti  miiseles,  or  to  its  motor  nerve,  and  those  which  are  produced  in 
any  mechanical  manner,  as  by  jjressiire  from  tiunoiirs,  and  otherwise* 
As  no  short  practical  claasification  can  be  matle  of  these,  it  cannot 

t"  be  said  how  far  in  general  they  are  remediable.  Nothing,  however, 
pan  be  done  except  by  openitive  surgery,  and  a  little  familiarity  w4th 
the  theoretical  details  of  squint,  mil  enable  a  student  to  tell  when 
such  should  be  applied.  As  a  rule,  rehef  cannot  be  obtained  unless 
the  motor  apjiaratus  of  the  eye  can  Xya  used. 
'  Paralylk  Sqidnf,  Tliis  is  the  only  form  of  decidedly  confirmed 
internal  squint  in  which  I  have  seen  spontaneous  ret^overy,  and  the 
only  one  in  wliich  any  benefit  can  be  esqiected  from  general  treat- 
ment, although,  of  course,  a  great  many  cases  do  not  admit  of  any 
remedy.  To  know  when  to  look  for  a  result,  and  when  not  to  expect 
it,  demands  a  knowledge  of  general  surgery  and  medicine  by  which 
the  causes  of  the  squint  can  be  estimated.  The  selection  of  the  kind 
of  treatment  must  be  based  on  the  diagnosis  of  the  original  brain  or 
nerve  lesion. 

Taralytic  afi'eetions  of  the  orbital  muscles  require  a  separate  con- 
sideration in  a  distinct  chapter.  It  must  be  understood  hei*e,  if  only 
for  the  sake  of  easy  systematic  arrangement,  that  the  paralytic 
squints  are  confirmed  and  ureraedinble,  except  by  an  operation. 
These  remarks  apply  to  external  squint  as  well. 

A  squint,  attended  with  any  degree  of  impaired  vision,  that  is, 
retinal  defect,  whether  as  a  cause  of  the  aflectiou,  or  as  an  efl'ect 
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of  it,  and  not  Wing  produced  hy  paralysis  is  n*- 
by  practical  sorgerv'.     I  hare  never  met  ^ith  an  «/  >    ^ 
cme.     Even  without  any  defect  in  sight,  after  the  per 
distortion  for  a  few  months,  reoiven*  is  an  ex<->ee«lmgli 
an  unit  in  thousands.     Squint  is  the  most  enduring-  of  { 
produced  by  muscular  action. 

Squint  arising  out  of  infantile  diaeases^  is  said  to  b? 
removed  when  the  diseases  are  subdued.  I  cauncit 
point  &om  experience.  The  distortion  of  the  eye  during 
stage  of  oouTulsions  can  hardly  be  classed  hetre,  nny  more 
which  accompanies  drunkenness^  or  concussion  or  er^{ 
the  brain. 

Local  ff*ta{mttkt  consists  in  exercising  the  inusoles  of 
forced  lateral  movements,  and   by  stereoscopie    exercises,  «itll 
intention  to  suppress  the  se<K>nd  image,  to  strengthen  the  \ 
muscle,  and  to  stimulate  the  tendency  to  binoctUar  visio 
very  ingenious,  but^,  according  to  my  knowledge,  quite 

Other  methods  for  exercising  the  eye  in  single  equini,  i 
using  atropine  to  the  sound  one,  so  as  to  impair  its 
wearing  a  darkened  glass  to  dim  the  image.     These  ore 
The   attempts   to   cure  by  goggles,  side  glassea,   side 
binding  up  the  one  eye,  by  patches  of  black  sticking-pl 
outer  edge  nf  the  orbit,  and  by  prismatic  spectacles,  are 
and   worse  than   useless  if  they  cause   deky  of   the 
certaiidy  etfectual,  and  j^erleetly  safe  remedy,  which  is  an 

It   sometimes   happens    that    the    hypermetropic    sqt 
especially  in  the  periodic  squint,  docs  become  straight  wth 
a  sufficiently  convex  glass,  and  remains  so  while  it  is  worn*  i 
patient  of  mine  always  squinted  when  he  looked    at   ne 
unless  he  used    his   glass.     Yet  the  glass  improved   his 
little.     The   strabismic  \ision   was   not  benefited.      Even^ 
cases  where  the  sight  is  much  deteriorated,  an  operatioul 
recommended,  because  the  strabismic  raion  may  be  remove 
hypermetropia  alone  is  present,  being  yet  the  only  visual 
use  of  a  convex  glass  may  cure  the  squint*     I  have  not  mj 
fortunate  enough  to  get  such  an  eflect,  but  Bonders  says  t\ 

Tvnotonnj.     The  object  of  tliis  operation  is  to  diminiah 
of  the  muscle  by  dividing  it,  and  t^^  cause  it  to  connect  itself 
eyeball,  posterior  to  its  natural  attachment. 

AppUtsation  of  the   operation.     As   only  one  eye    may  sqiiii 
only  one  operation  may  be  required ;  but  with  the  leaat 
implication  of  the  second  eye,  two  operations  are  ^ 
arc  maiiy  cases  in  which   single  distortion  can  be 
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er  be,  then,  the  degree  of  the  squint,  the  muscle  is  to  bo 
Y  divided,  in  every  case,  and  on  every  occasion,  where  there 
jquint  and  where  there  is  double.  To  attempt  less  is  to 
Lre. 

\  very  little  disturbance  to  the  surrounding  parts  by  dividing 
)  close  to  its  attachment,  and  on  the  integrity  of  such  parts 
fter  position  of  the  eye  very  much  depend.  A  free  dissec- 
mtably  attended  with  prominence  of  the  eyeball.  Then 
3  utmost  importance  that  the  muscle  should  be  re-attached 
I  to  its  natural  position.  The  operation  is  intended  to 
uscular  force,  and  not  to  destroy  it.     If  the  ocular  tunic  be 

interfered  with,  the  muscle  will  be  thrown  back  too  much, 
it  gets  attached  to  the  tunic.  Under  such  circumstances, 
1  is  sure  to  become  everted,  and  secondary  squint  produced, 
he  operation  was  first  practised  the  muscle  was  cut  through 
nd  the  proximal  end  pushed  far  behind ;  hence  the  dreadful 
s  that  usually  ensued. 

so-called  sub-conjunctival  operation,  the  conjunctiva  is 
)rizontally  at  the  lower  part  of  the  eyeball,  and  the  hook 
issors  are  used  under  the  membrane.  It  is  a  very  fumbling 
J,  and  a  much  larger  aperture  is  required,  for  the  passage 
ise  of  the  instruments,  than  is  necessary  in  the  other  and 
Lethod.  It  is  most  readily  done  in  prominent  eyes.  There 
ttoertainty  of  thoroughly  dividing  the  muscle  where  the  eye 

where  there  is  fixed  inversion  of  the  eyeball,  where  the 
shortened,  in  the  small  eyes  of  children  and  infants,  where 


3n  ne  win  niia  inai,  uiuess  luere  dg  great  precision,  rnis 

A  partial  separation  will  frequently  lessen  the  squint ; 

entire  removal  every  portion  must  be  cut  across,  and  to 

J  no  exception.     After  the  muscle  has  been  divided,  the 

not  the  power  to  adduct  the  eye  in  concert  with  the 

I  erroneously  supposed  after  the  operation,  in  consequence 
rfect  examination,  that  the  eyes  are  parallel.  The  in- 
•ften  the  unwillingness  of  the  patient  to  open  the  eyes, 
atisfactory  inspection.  These  obstacles  must  be  overcome 
using  both  eyelids  at  the  same  time,  and  comparing  the 
the  eyeballs. 

Lg  paralysis,  enough  has  been  said  above, 
experience  of  the  existence  of  adhesions  preventing  the 
ssuming  a  central  position  is  limited  to  what  I  have 
)  be  condensation  of  areolar  tissue,  around  and  about 
In  order  to  divide  any  such  adventitious  connections, 
rally  been  necessary  to  make  the  conjunctival  incision 
)r  than  ordinary. 
3thing  personally  of  the  attachments  said  to  exist  between 

the  muscle  and  the  sclerotica ;  nor  can  I  quite  compre- 
ley  exist,  as  the  "ocular  tunic  "  intervenes.     This  sheath, 

often  mistaken  for  adhesions.  Mr.  DuflSn,  who  was  igno- 
xistence,  remarks,  in  his  papers  on  squint  in  the  "  London 
^ette,"  that  bands  of  fibro-cellular  connection,  passing 
)  sclerotica  and  the  under  surface  of  the  muscle  and  its 
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m^e  posteriorly,  retaining  the  organ  in  the  inverteii  position  ^ffl^ 
the  niiLscle  anrl  the  eoi^juiK^tiva  had  l>een  freely  flivided.     I  can  well 
understand  tliat  the  *'  oeular  tunio  '*  might  adhei-e  to  the  ejeba^fl 
and  the  possihle  nncnirenee  should  be  rememhered  when  the   ey^ 
is  not  righted  after  the  rausele  hiia  been  severed.     The  pathological 
eha!iges   that  often   take   pla<:!e   in   the  muscle,  and   in  the    tisei 
mirroundiiig  its  inscirtion,  may  give  the  idea  of  the  muscle  beii 
ahnomially  adliereiit.     In  this  eondition  of*  parts,  the  operator 
apt  to  transfix   the  muscle  with  the   hook,   and   to   leave  a  part 
un*livided. 

Tile  fallowing  quotation  from  Sir  W.  Wilde's  ophthalmic  rep 
in  vol.  xxvii.  of  the  *'  Dublin  Jonrual  of  Medical  Seienee/'  exp: 
nearly  all  that  is  known  of  the  irregularity  in  tlie  muscles  :  **  Sin< 
the  adofition  of  the  operation  for  strabismus,  mneh  attention  has 
paid  to  the  pathological  eondition  of  the  muscles  in  the  orbit ;  but 
few  of  the  ahnonuai  ap]»earanees   dcBcribed   by  authors    appear  to 
have  been  original  and  not  acqtiired  defects  after  birth.     And  those 
attachments  of  one  to  anotlier,  or  the  blending  of  two  muscles 
one,  as  the  levator  palpcbnc  with  the  superior  rectus,  the  trochl 
with  the  internal  rec^tus,  and  the  trochlea  itself  with  the  troehli 
&c.,  appear  to  be  also  aeqiiired  pathological  conditions,   Morga 
anil  Wrisberg ;  but  instatices  have  recently  been  recorded,  by  g< 
authorities,  of  decidtd  falst^   insertion,   and  also  bifare^tion   of  t 
internal  rectus  at  its  sclerotic  extremity,  Dieffenbach  ;  of  the  extemj 
rectus    being    double,   Zagorsky ;    and   also   the  superior   obliqu( 
Albinus ;  while  Caldani  saw,  more  than  once,  an  additional  muscl 
whieh,  from  its  inseiiion  and  use,  he  hns  denominated  m,  detrj 
palpi^hno  iuferioris ;    and  both  recti   and   both  obliques  have 
found  wanting,  in  cases  of  monstrosities,  by  Sieler  and  Colomb/* 

I  may  add  tliat  Ammori  hiis  seen  bundles  of  fibres  inserted  behind 
the  tendon  of  the  muscle. 

It  is  supposed  by  some  that  thickening  of  the  conjunctiva, 
the  subjacent  tissue,  may  retain  the  eye  inveried.     It  would  f4ie 
that  for  tliis  effect,  there  must  be  more  or  less  contraction  of  ih 
tiBSues. 

Tlie  practical  lesson  to  he  gathered  fi'om  tlie  foreg(»ing  consiclei 
tions  is,  that  an  operator  should  be  careful  to  iU^-ide  the  muscle, 
be  certain  of  w^hich  he  should  always  *i6c»ertain,  by  the  re-applicatioi 
of  the  hook,  that  no  muscular  fibres  have  escaped;  that»  alter  tin 
effieient  ])crfiUTi]anee  t)f  tliis  part  of  the  operation,  shovdd  the  ey 
be  still  adducted,  he  must  seek  for  adhesions,  and  separate  any 
may  be  found. 

Scecrni  turimort/  operatiom  hnve  Imnh  practiced  when  the  diviaoi 
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of  the  intenial  reL-tus  has  not  been  followed  by  the  removal  of  the 
;  squint. 

^  The  internal  edges  of  the  upper  and  of  the  lower  recti  Tniisoles, 
^have  been  di%-ided  simtdtmieouslj.  I  have  no  personal  knowledge 
of  the  proceeding. 

In  the  Ophthalmic  Ilospitul  RepoHs  for  October,  1858,  the  follow- 
ing occurs :  "  In  a  case  of  congonitoj  extreme  interned  strabismiifi, 
aged  fourteen,  with  cjongenital  cataracts,  both  internal  recti  and  the 
neighhoiuing  fascife  were  divided :  but  the  eyes  being  still  turned  in, 
Mr,  Poland  passed  the  hook  beneath  the  Buperior  and  interior  rectus, 
encircling  that  edge  of  the  muscles  nearest  the  internal  rectus.  Tliia 
livas  done  sub-eonjunetivallv  through  the  some  opening  by  which  the 
internal  rectus  had  been  divided.  Both  eyes  now  remain  straight.** 
A  little  doubt  crosses  my  mind  about  the  accuracy  of  this  report.  It 
is  dithcult  to  undei*stand  how  tlie  edgfft  of  the  upper  and  loider  recti 
are  to  be  cut  thrimgh  %vheu  the  miuseles  are  not  seen. 

The  fV)llomng  operation,  applicable  to  both  kinds  of  sciuint,  appears, 

from  all  I  can  learn,  to  have  oiigiuated  with  Dielfenbach.     Sir  W, 

Wilde  applietl  it  first  in  divergent  squbit.      I  take  m}^  description  of 

the  method  from  his  "  Monograph  on  EntTopium  and  Trichiasis," 

to  wliich  is  appended  the  description  of  ''  a  case  of  severe  tricbitisis 

and  convergent  squint  of  both  eyes  successfully  treated  by  operation, 

and  the  application  of  ligatures  on  the  recti  muscles/^     The  patient, 

a  female,  was  thirty  years  old.     The  right  eye  was  fii-st  operated 

upon,  and   a   prlmaiy  difficulty  was   to   bring   any  portion  of  the 

solerotiea  internal  to  the  cornea  into  view.      Having  Batisfied  himself 

that  every  fibre  of  the  muscle  was  fairly  tUvided,  but  that  considerable 

convergence  still  remained,  he  laid  hold  of  the  sclerotic  extremity  of 

the  muscle  with  a  pair  of  forceps,  and  passed  a  fine  curved  sewing 

needle,  armed  with  a  single  mlk  ligature,  through  it  in  two  places. 

Uaving  obtained  a  direct  purchase,  he  drew  the  eyeball  towards  the 

external  angle,  till  the  cornea  was  rather  inclined   outwards,  and 

secured  the  ends  of  the  ligature  over  the  malar  hone  by  adhesive 

plaster.      This   -wm   done   on   the   fourth   of  the   month.     On  the 

morning  of  the  seventh,  the  thread  had  cut  its  way  through  the  end 

of  the   tendon,  but  the  eye   retrtiued   its   straight   position.     Nine 

days  after,  the  other  eye  was  similarly  treated.     On  the  evening  of 

the  second  day  the  ligature  was  withdrawn,  and  both  eyes  were  now 

in  a  natural  position.     There  was  temporary  double  vision.      The 

woman  was   last  seen   alter  an  interval   of  nine  months,  and  her 

favourable  state  continued* 

Other  iustanoesof  the  adopti<ju  of  this  method  in  double  convergont 
and  in  divergent  squint  are  alluded  to  by  Sir  William  Wilde,  who 
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MTentecii  cak*  of  dineig^fit  tw|niTit,  and  Umteen  nf  i 

in  nme  of  II10  latter  ihB  Hg^io^  lad  been  mpfl&Bd  in  boik  1 

lengdi  nf  time  the  figatxro  b  alkmei  to 

tifaamtMUcm;  Vat,  aa  m  mky  it  ahoitU  neirer  lie  i^esaorfid 

ejre  kaa  rigjiled  iladll    Luactitaa,  or  fixtnro  of  tiae  ej^  in  the  i 

fontirn^  has  IbOowed,  <'gpwian[y  m  caaea  of  diTetginiiecv 

had  rwaann  lo  lialiBfe  tliat  pttraljwB  and  atrophgr  of  the 

feeti  bad  prerioodj  exisled.     This  faaa  lalelj  bean  ifaacribed  Mj 

new  operaticm. 

The  antagodust  nmaofe  liaa  been  dnided  and  bioQgbt  luiwawl  1 
the  principle  of  treatixig  exeeasiTe  dtreigeiifie  front  an  opentan  < 
eoDTergent  squint,  in  a  numn^r  to  be  preeentljr  dtfWiiihed»  bol 
attempta  have  been  barreii. 

It  requires  no  meaaorements,  no  special  tests^  to  UXl  to  wbat 
the  opefstion  is  anoeeasfal.     It  is  oidy  to  make  the  patient  bnl  ( 
yon,  and  the  thing  is  determined.     Anv  one  can  aee  this 
as  a  professor  of  ophthalmology.     The  after  moreoienta  of 
rarely  tindei^  more  than  the  slightest  variations  froni  thooe  i 
direoily  that  the  operation  is  over.     The  eye  can  be  used  wA  i 
all  directions  in  the  associated  movementa  with  its  fellow »     Thovi 
generally  some  loss  of  adduction  when  the  two  eyee  are 
conrerged*    Now  and  then  a  little  oscillation  of  the  eyeball  e% 
and  this  is  more  marked  if  adduction  he  not  perici't. 

Imfo^ovemcnt  in  visioii  is  not  so  mari^ed  after  the  operation  as  1 
removal  of  the  defomiity,  and  this  ig,  of  course,  heeause  the  aquytf  ip 
so  frequently  due  to  impairment  of  eight,  or  to  some  defect,  pre 
to  its  existence.  It  is  therefore  to  the  removal  of  what  I  bgii 
Galled  the  strabismic  defective  T^ision  that  we  must  her>e  look;  aal 
this  will  be  the  more  manifest  in  proportion  to  the  healthiiiesa  d 
the  vision  before  the  squint.  The  improvement  is  apparent  in  ^ 
greater  acut^^ness  of  \i8ion.  In  the  most  marked  decree  the  ^ps 
of  an  ordinary  bfM>k  may  be  read,  when  before  not  a  word  could  fcs 
dticiphered.  Besides  this^  the  focal  range  being  lengtliened,  nl^ecls 
are  nrrt  hcM  (juite  so  close  to  the  eyes,  and  therefore  the  field 
vijuoTi  in  enlarged.     Distant  sight  is  likewise  improved, 

Semnthry  treatment.    This  is  meant  to  express  nothing    but    \Y 
IialnMaking   ailaptation   of  glasses   to   any   existing   optic^ 
whe.r<*l»y  tjie  eye  may  be  made  more  available,  for  near  and 
objftc^ts.     Pededioii  is  not  to  be  got,  but  any  visual  benefit  ia 
*'i  the  patient,  and  in  single  scpdnt,  in  pniportion  to  tlie 
*hirh  the  eye  C4in  be  umA  \\\ih  its  fellow,  ^iitl  lie  the  p 

^  cure.    I  am  stu^  that  relajises  and  aversion  are  often  due 
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isuse  of  the  eye.  Tliey  ar©  more  common  when  an  almost  sightless 
^e  is  operated  on. 

The  use  nf  the  etereosoope  is  recommended,  that  binoeiJar  vision 
may  he  exereiaed. 

Rrmlt,  There  are  few  cases  of  squint  in  early  Hfe  that  may  not 
l>e  enu^iderahly  improvtHl  Ky  the  opemtifin,  or  ounipletely  remtMlied. 

Bintieidar  vision  is  restored  to  nearlj^  half  of  the  eases  in  which  the 
defonnity  is  removed.  A  lesser  number  have  it  with  a  limited  range 
f  the  fiehl  of  ^dsi(>n. 

It  is  the  paralytic  form  in  which,  as  a  rule,  there  is  only  partial 
recovery,  and  here  there  are  degrees  of  improvement,  bordering  in  its 
highest  effect  almost  to  success. 

After  puberty,  in  any  case,  the  chances  of  righting  the  eye  decreaseft 

th  the  age  of  the  individual,  the  paralytics  giving  the  least  result. 

Snpi»osing,  then,  paralysis*  Uy  Im^  ahsont,  and  vision  to  he  tolerably 
good,  a  well*exccutcd  operation  in  i"hildliood  is  immediately  followed 
by  success.  The  results  may  he  said  to  be  almost  always  immediate, 
f<tjr  it  is  seldom  indeed  that  there  is  any  after  benefit.  There  may  hi* 
as  rare  exceptions,  intervals  of  hours,  or  even  of  a  day  or  two,  before 
an  eye  takes  its  destined  position.  Cases  in  illuBtration  are  given 
in  the  last  edition  of  this  work.  Improvement  in  vision  is  always 
immediate. 

EXTERNAL   SQUINT, 

Appftnmt  dkergent  squint  is  generally  due  to  a  condition  eommonly 
associated  with  hypermetropia,  the  centre  of  the  cornea  being  a  Httle 
external  in  position  to  the  visual  axis. 

True  dhrrgent  Hqinnt,  This  form  of  the  distoiiion  is  very  much  less 
frequent  than  the  other.  It  is  analogous  to  it,  and  difffU'S  only  In  the 
reveiWHl  position  of  the  eyeball-  It  seldom  appears  before  pubeity, 
except  in  connection  with  a  diseased  brain,  and  occurs  most  frequent  ly 
in  adults. 

PATHOLOGY. 

Remote  or  existing  eaune*  These  seem  to  bear  the  same  relation  to 
the  eyeball  as  in  internal  squint. 

Shortsightedness,  or  rather  the  conilitionR  incidental  to  it,  is  the 
commonest  of  tliese.  This  was  recognised  by  the  ancients,  as  is  shown 
by  a  passage  in  Pliny.  The  association  has  been  noticed  h}^  modem 
"WTitei^,  but  no  one  has  attempted  to  exj^lain  it  so  scientifically  q& 
Donders.  He  makes  a  distinction  between  well-known  degrees  of  the 
squint,  into  relative  and  absolute. 

In  the  relative,  the  visual  lines  are  properly  directed  at  great 
distances.     At  close  work  the  squint  occurs,  and  only  one  eye  is 
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u-^i^i,  Wrtiise  tliexe  is  a  formation  of  diffisrent  imagt^ 
n^lU*w  gtpots  of  the  retiniio.     It  exiBts  as  8o<^»n  as    the^ 

i\Hiuin>d  for  accurate  sight  excludes  hinocular  vision. 

lu  the  absolute,  there  is  ilixergenee  of  the  \'isual  lines  ■ 
vifdon.     For  close  visiou,  the  divergenoe  fiometimes    rem^ 
altered,  saraetiines  not. 

Acjeor^liiig,  also,  to  this  author,  the  chief  cause  of  the 
outwaitls  depends  on  the  distention  and  change  of  form 
of  the  eye.  When,  he  says,  myopia  depends  exceptional 
flattening  of  the  comea,  strabismus  ifi  not  to  be  looked^ 
the  diameters  of  the  eyeball  are  inoreased  in  m^'opia,  butfl 
thai  which  correspoudg  to  the  optic  axis  ;  it  follows,  therelt 
the  eyeball  has  a  tendency  to  take  the  form  of  an  ellipsoid^ 
the  major  axis  is  the  optic  axis.  These  largo  diameters  mi^| 
the  mobility  of  the  eyeball  in  general ;  and  movement  is  es 
affected  by  the  cUipsoidal  fonn,  which  opposes  a  niu<^ 
resistance  to  rotation  on  its  minor  axis  in  the  intc^rior  ofl 
of  the  same  shape.  The  centre  of  motion  is  not  only  at  a"l 
from  the  anterior,  but  also  from  the  posterior  pole  of  the  ey 
elongation  of  the  axis  affects  the  movements  inwarda  as 
outw^ards.  We  take  it  for  granted  that  there  is  an  insuffic 
motion  inwaitls,  where  the  lines  of  \isiou  cannot  be  hroi 
intersect  at  a  distance  of  2""5,  at  which  they  cut  one  anc 
an  angle  of  about  51°.  In  high  degrees  of  myopia  tliis  insnj 
pretty  nearly  always  exists.  Bonders  proceeds  to  state  that 
diverging  squint  may  arise  from  insulficiency  or  weakness 
internal  recti  miiscles,  and  that  in  cases  of  high  degrees  of  \ 
it  may  arise  without  any  such  insufficiency  of  niusole,  but 
occurs  in  its  most  imixirtaut  forms  when  myopia  and  insnl 
of  the  muscles  are  both  present  in  a  moderate  degree  ;  also  i 
small  angle  which  the  visual  line  forms  with  the  optic  axi^^  i 
the  tendency  to  stpunt.  He  mentions  besides  that  in  liig-h  i 
w^h<?n  objects  are  brf>ught  close  to  the  eyeljalls,  double  ooiiveiw 
scarcely  be  maintained,  the  tendency  being  for  one  of  them  to  i 

To  those  persons  w^ho  desire  to  leani  Donders's  details,  his  n 
ments,  and   his  argiimonts,  I  recommend  his   monograph 
**  l*athogeny  of  Scpiint." 

All  that  I  have  said  refers  in  general  to  irregularity  ■ 
jnovements,  so  slight  as  scarcely  tcj  be  detectefl,  that   wmc 
be  called  the  least  degree  of  the  absolute  fonn  of  nquiut. 
myself  receive  the  w^kole  of  the  cauaes  as  they  are  given  bj^ 
I  do  not  believe  that  the  form  of  the  myopie  eye  interfer 
movements.     The  alterations  i*^  i^  arv  too  slight  for  any  auot 
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my  notliing  of  the  natural  configuration  and  aJnptation  of  the 
.rts  around  within  the  orbit,  in  the  process  of  develupment.  The 
agn^ams  of  the  myopic  and  of  the  hj^iermetnfpit-  eves,  ar^,  m 
have  already  said,  greatly  exaggerated.  But  I  do  not  find  that 
very  palpable  enlargement  of  the  eyeball^  from  disorganization  and 
distention  of  its  eoats,  or  from  the  internal  development  of  a  tumour, 
interferes  -with  its  movements. 

I  admit,  in  a  general  acceptation,  the  statement  about  the  in- 
fiuffioiency  of  the  rec^ti  muscles,  but  it  mu!*t.  be  remembered  that  the 
word  insufficiency  is  merely  another  term  for  paralysis  of  thoBe 
muscles,  unless  congenital  arrest  of  development  be  admitted.  It 
is  supposed  by  some  men  tliat  with  increasing  myopia,  it  is  necessary 
that  the  internal  recti  sltould  acqtdre  preternatural  power  in  order  to 
prevent  eversion.  Paralji;ic  squint  in  a  slight  degree,  comprises  a 
hirge  portion  of  this  disease,  and  it  often  exists  where  there  is  no 
myopia.  Respecting  the  marked  and  indisputable  squint,  Donders 
adniita  that  a  certain  number  of  cases  must  be  referred  to  primary 
disturbance  of  the  muscles  arising  in  parah^sis,  inHammation,  con- 
traction, and  comphcated  congenital  anomalies.  He  i^Tites  besides, 
"  It  has  appeai-ed  to  me  aa  if  there  was  another  origin,  in  addition 
to  myopia,  for  the  higher  degrees  of  strabismus." 

I  have,  I  believe,  without  an  exception,  traced  the  cause  of  that 
definite  fonu  of  squint  for  which  a  surgeon  is  generally  consulted, 
to  my  own  satisfactirm,  to  be  due  to  some  form  of  impairment  of 
yision  afl'e<^tiiig  both  of  the  eyes,  or  only  one  of  them ;  or  to 
difference  in  the  refraction  of  the  two  eyes,  or  some  disparity  between 
them  in  the  function  of  sight.  The  one  or  the  other  of  these  states 
is  commonly  associated  with  myoj)ia.  The  truth  of  this  seems  lo 
be  borne  out  by  the  fact  that  the  so-called  relative  squint  does  not 
pass  into  the  absolute  or  marked  form,  the  definite  affection,  in  any 
pathologit'al  sequence  or  association.  Tlie  rare  occurrence  of  rela- 
tive squint,  mokes  it  difficult  for  me  to  recognise  as  its  cause,  those 
conditions  which  are  present  in  a  more  or  less  degree  in  nearly  all 
ca^es  of  myopia. 

Impainnent  of  sight  in  any  form  of  eye,  that  is,  in  eyes  with 
^normal  refraction  or  othenivise,  from  any  disease  T\ithout  or  within 
the  eyeball,  by  which  sight  is  materially  deteriorate^l  ar  destro}'ed  in 
manhood,  is  another  cause  of  external  squint.  It  is  a  fact  difiicult 
to  be  explained,  that  the  ciiTumstances  which  at  one  time  of  life 
determine  an  internal  squint,  shall  at  another  be  followed  by  the 
outward  deviation  of  the  eyebalL  The  age  of  the  indi\idual  seeiua 
t-o  exert  influence.  A  child  seldom  acquires  an  outward  squint; 
an  adult  seldom  acquires  an  intenial  one.     I  never  met  with  internal 
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by  paralysis,  it  rarely  commences  double.  In  this  it  Jiffei-s  from 
'  internal  sqiiiut,  in  which  the  double  ailection  horn  tlie  iirst  is 
imniou.  In  the  very  marked  eases  the  mutual  divergence  is  very 
ifcriking,  and  the  diagnosis  is  unmiatakeable.  In  the  lesser  degree 
thexe  is  rather  a  deceptive  appearance,  the  defurmity  seeming  to 
alternate.  But  implication  of  the  two  eyes  can  generally  he  made 
put,  although  there  is  nearly  always  a  difference  in*  the  degree  of 
^e  eversion ;  not  so  apparent  by  individual  examination  as  when 
serutiiii^ng  them  together.  Taken  separately,  either  sometimea 
;ay  be  brought  to  the  contio  of  the  orbit,  and  even  more  or  less 
verted.  But  they  cannot  bo  made  to  converge,  nor  even  to  become 
paralleL 

The  influence  of  the  associated  raovemeuts  of  the  recti  muscles  is, 
no  doubt,  exerted  also  in  tliis  kind  of  squint,  and  c^iuses  the  better 
eye  to  be  turned  unduly  outwards,  when  an  attempt  iB  made  to 
bring  the  more  squinting  eye  to  the  centre  of  the  orbit. 

TREATMENT. 

Mere  local  ti'eatment  of  any  kind  is  useless. 

All  that  has  been  said  abiut  tlie  general  treatment  for  paralytic 
intenial  squint  applies  here.  It  is  only  necessary  to  add  that  better 
results  will  be  obtained  in  this  variet}'  than  in  the  other. 

The  local  conditions  wliich  have  been  pointed  out  as  contra- 
indicating  an  operation  for  internal  squint,  contra-in<licato  that  alsf) 
for  exteiiial  squint.  The  general  remarks,  too,  which  immediately 
follow,  have  a  like  application  in  the  two  vaiieties. 

OpemtioH  foi*  extenutl  squint.  There  is  no  diflerence  in  the  details 
between  the  operations  for  internal  and  external  squint,  except  tliat 
as  the  attachment  of  the  external  rectus  muscle  is  a  little  more 
])osterior  than  the  intemtd,  the  conjunctiva  should  be  di\Tded  a  little 
farther  from  the  cornea,  and  more  freely.  The  hook  should  be 
jiassed  just  behjw  the  mixscle,  and  close  to  its  attat^hment  to  the 
sclerotica,  or  the  inferior  oblique  muscle  is  liable  to  be  taken  up. 
The  operator  must  be  prepared  to  find  the  conjunctiva  and  the 
subjacent  tissue,  Itniser  and  thicker  on  tliis  side  of  the  eyeball,  and 
that  the  tendon  of  the  musck^,  in  consequence  of  its  greater  breadth, 
does  not  admit  of  being  so  indeEnitely  raised  and  exposed  as  in  the 
internal  operation;  it  appears  more  like  fascia  tlian  tendon.  This 
operation  may,  therelbre,  be  said  to  be  the  le.ss  efisy  of  the  two ;  and 
there  can  be  no  doubt  that  it  is  far  more  likely  to  be  ineffectually 
performed.  I  always  ap^ily  sutures,  for,  although  less  imiK)rtant 
here,  still  they  ore  very  serviceable. 
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1  understand  that  &ome  of  the  warmest  advocates  for  fke  iA- 
oonjimctival  operation,  do  not  apply  it  to  external  squint,  I  W 
not  seen  it  adopted. 

The  niles  that  have  been  given  in  the  first  section  on  inlaal 
squint,  as  to  whether  the  single  or  the  double  operation  Bhoold  h 
performed,  aiqAy  here.  All  besides  that  has  been  said,  re^Ofllqf 
ear©  in  dindiog  the  muscle  and  seeking  for  adhesions,  must  ti 
understood  with  referenr-e  to  this  o|>eration  ;  and  so  too  as  Tepak 
atter-treatnient. 

In  general  both  eyes  require  to  be  operated  on. 

lieHHlts.  As  convergent  squint  is  so  essentially  a  paiuiiiJt 
affection,  snceess  mil  mainly  depend  on  the  degree  of  paralysis  illidff 
which  the  internal  reetiis  muscle  labours.  ^\Tiere  it  ia  slight,  tk 
eye  wiW  he  righted ;  where  it  ift  considerable,  there  ^wrU  be  on^ 
improvement  in  the  e version. 

^The  full  henetit  of  the  operation  i«  not  ugusdly  manifest  at 
but  is  developed  gradually. 
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Defects  are  inevitable,  for  nothing  eoidd  be  more  unliketj  a 
practical  sui'gery  than  that  an  operation  of  the  above  nature  cooH 
be  done  on  a  part  of  the  body  with  such  oonfignration 
mechanism,  and  endowed  with  sueh  pecuUar  action  in  a 
sphere,  for  the  removal  of  dii^ease  in  the  motor  apparatus,  without  At 
remains  of  some  trace  of  the  hand  of  art.  The  slightest  alteration  d 
the  natural  lines  in  tlie  cx>mer  of  the  eye  can  be  discerned.  It  is  m 
freely  open  to  scrutiny,  and  the  fellow- eye  is  close  by  for  compariica. 
Only  exceptionally  is  it,  even  in  the  mogt  satisfactory  instances  of  tfci 
removal  of  an  interaal  m]uint,  that  there  does  not  remain  a  blemiilw 
however  slight  it  may  be,  WTiile  some  of  the  cases  defy  detectioii  ol 
the  treatment,  others  palpably  exhibit  what  has  been  done*  As  tbi 
manner  of  operating  will  often  determine  the  degree  of  the  imperfa^ 
tion,  whether  it  shall  be  slight  or  otherwise,  a  systematic  reTiew  rf 
the  subject  is  necessary. 

Moremeith  of  the  pyebalin.  After  the  internal  rectus  muscle  hM 
been  divided,  there  is  often  a  little  loss  of  internal  movement  of  tiki 
eyeball.  This  is  attributable  to  the  acqiured  attac^hment  of  tlis 
muscle  being  posterior  to  the  natiural  one,  but  such  a  cause  does  not 
always  operate,  since  sometimes  all  the  consentaneous  or  associated 
muscular  movements  are  restored.  The  action  may  be  CM>nsidered 
aatisfactory  if  the  ocular  parallelism  is  maintained  when  an  object  k 
viewed  at  a  distance  either  of  twelve  feet  or  of  six  inches.     PamlldMii 
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of  the  visual  lines  for  very  near  pjints  of  convergence,  and  for  the 
viewing  of  very  distant  objeets,  is  rarely  attained. 

Marked  ereraiof}^  is  the  inevitable  eoosequenee  of  bad  operating, 
and  thi-s,  together  vnth  the  ahnost  iiivariiible  aeeuinpaniment  of 
considemble  prominence,  were  the  chief  causes  that  brought  the 
operation  into  the  disrepute  from  which  it  has  scarcely  yet  recovered. 
All  operators  at  first  were  at  fault,  but  in  dilierent  degTees.  They 
had  not  yet  learned  how  to  operate.  A  great  surgeon  li-oni  the 
North,  who  did  more  in  his  short  time  to  improve  the  practice  of 
surgery  tliau  any  of  Iiis  contemporaries,  turned  out  the  worst 
examples.  His  very  free  dissection,  by  wiiicli  he  exposed  the  greater 
port  of  the  inner  side  of  the  eyeball,  and  his  manner  of  cutting 
thrt>ugh  the  body  of  the  muscle,  were  t!ie  causes  of  it.  Besides  tliis, 
he  in  common  with  others,  thought  it  well  to  thrust  hack  the  cut 
musele  mth  a  probe,  and  particular  directions  for  doing  this,  were 
given  in  tlio  rules  for  operating.  The  amount  of  distortion  that 
might  be  thus  produced  is  almost  incredible.  No  one  earUer  than 
nnself,  as  my  writings  \iiil  show,  endeavoured  to  remedy  this  by  a 
more  limited  operation,  and  although  at  the  tirne  the  rationale  was 
not  apparent,  it  has  since  been  revealed  b}'  a<4ual  dissection.  We 
now  know  that  the  divided  muscle  either  acquires  an  attachment 
to  the  sclen>tiea,  directly,  or  by  cellular  connection,  or  through  thu 
intervention  of  the  cnjujunctiva,  tJr  it  adheres  to  the  ocular  tunic  ; 
or  the  ends  unite  with  more  or  leas  intervening  new  material, 
or  lie  far  apart  between  the  s<4erntica  and  the  conjunctiva;  or 
become  joined  to  the  conjmictiva  alone.  Now,  in  exact  pn>portion 
as  the  influence  of  the  muscle  is  lost  by  being  dissected  away  and 
completely  displaced,  or  by  a  piece  being  cut  out  as  I  have  seen 
done  many  times,  will  there  be  eversion,  when  the  abductor  is 
healthy.  The  aim  and  object,  therefore,  should  be  to  provide  for 
the  re-adhesion  of  the  ends  of  the  muscle  with  a§  little  displace- 
ment as  possible.  Some  time  is  requisite  to  weaken  the  muscle, 
as  I  have  said,  but  the  less  the  l>etter.  If  the  tendon  only 
be  cut  through,  as  I  ad\dse  and  practise,  there  is  secured  the 
minimum  of  displacement.  It  is  supposed  that  the  reader  will 
remember  what  stress  has  been  laid  on  not  unneceflsarily  disturbing 
the  ocidar  tunic. 

The  use  of  the  suture  tends  to  prevent  displacement  of  the  muscle, 
and  the  efi'ect  of  it  is  greater  when  the  operation  is  done  on  a  more 
extended  scale  than  that  adopted  by  myself.  It  vnH,  therefore,  be  of 
more  advantage  in  the  opemtions  of  beginners,  whi)  are  not  likely  to 
operate  ^Hth  aocuraoy  and  neatness.  Some  siu-geons  speak  of 
regidating  the  tension  of  (he  stitclh  by  taking  up  more  or  less  of  the 
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eonjunctiva,  ac^eordiiig  to  the  eSeei  that  may  seein  necesmry  m 
position  of  the  e^^eball ;  and  on  the  same  principle,  it  is  reeoi 
that  the   stitt;h   be   sometimes  withheld.      I   have   not  foimd 
instructions  necessary  to  be  carried  out. 

It  should  be  nnderstood,  however,  that  slight   evemon  ' 
once,  or  in  a  day  or  two,  follow  the  best-executed  operation, 
say  positively  and  undeniably,  that  when  the  operation  is  well  d^m 
aooording  to  the  rules  whieh  I  have  laid  doT^Ti^  it   tj^-iU  bo    ^  -  - 
rare  ocCsurrence. 

Eversion,  which  may  be  called  secondary',  might  ensue  som* 
after   the  operation.    This  is   because  the  eye   is  not  biT»UL 
use,   perhaps  from  the  want  of  eight.     I  shall  speak  mor* 
presently. 

The  treatment  of  eversion  has  not  been  overlmiked-  Tlie  ^ 
was  that  of  dividing  the  antagonist  muscle.  It  was  done  to 
extent  at  one  time  in  London.  In  several  of  tlie  persons  who  mm 
under  my  notice,  considerable  prominenL'e  of  the  eveb^U  emttl 
although  the  defect,  was  more  or  less  remedied.  In  one  instaseivft 
was  80  excessive  that  the  eyelids  eould  not  be  elosed  Ti-itliotit  gm€ 
effort.  But  there  need  be  no  fear  of  any  suoh  bad  result,  if  tb 
muscle  be  divided  in  the  careful  and  limited  manner  thai  1 
advocmte.  On  the  contrary,  the  efleet  wall  be  l>enefieial  in  righltiv 
the  eyeball,  prodded  there  be  not  marked  pn^nninenoe  with  tki 
eversion. 

For  eversion  with  much  prr>niioence,  two  operations  ajTf  reqiiif«i 
The  external  re<4us  is  to  be  cut  through.  The  internal  is  to  be 
and  80  placed  as  to  ensure  a  more  forward  attaclmient.  The  e\ 
should  be  retracted  as  iu  the  ortliiiary  operation  for  squint.  \ 
dissection  is  to  be  commenced  at  the  inner  comer  of  tlie  ©re,  iiUwi 
two  lines  firom  the  margin  of  the  cornea,  and  carried  iipwaxtls 
downwards;  and  a  jluii  of  conjunctiva,  sub-conjunetival 
cicatrix  and  mtnscle,  with  all  the  condensed  tissue  aroiuid  it»  no 
i&B  to  expose  the  inner  third  of  the  surface  of  the  ©yobalL  Tht 
extenial  reetu.s  nniBclc  should  next  be  di\'ided.  A  tmitdl  sefBi* 
oiroular  needk%  threaded  with  fine  silk,  should  Im  passed  tlxrou^  tim 
flap,  wliieh  has  been  raised  at  the  inner  comer,  as  far  bode  m 
potseible.  Two>  three,  or  four  sutiu'es  muist  be  pnBsed  in  the  sanu*  miT 
at  regidar  intervals,  according  to  the  shse  of  the  flap.  Each  nec^lf- 
must  then  be  carried  through  the  piece  of  oonjunetiva  by  the  rid.  f 
the  coniea,  in  proper  eorrespondeut*e.  The  anterior  jxirtioti  of  the  flap, 
that  in  front  of  the  sutures,  should  then  be  cut  off,  an<l  the  nt^^^-*  i. 
computed  by  tying  each  suture  bo  as  to  make  a  stitch,  by  wJj 
ooiijtuictiva  and   the  cut  edge  of  the  flap  shall  lie   Hpprt>3dniiit«i 
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A  certain  degree  of  dropping  of  ike  e^nmck  h  sddom  alseiit,  and  i 

out  of  the  tmaYoida'ble  disturbance  of  the  parta  at  the  comer  of  tfai  «m  I 
Ab  it  is  due  to  the  dbplaeemeut  of  partd  behind  the  conjiuu^tit  ti» 
inei-itahle  ooniieqaetiee  of  change  in  the  po&ition  of  the  attacjinipnt  •( 
the  muficle,  and  on  the  contraction  attendant  on  cicatri«Btion,  it  Uia  I 
plare  when  the  operation  has  been  perfornied  in  the  luoet  limited  Md\ 
perfect  manner.     But  it  is  increased   by  free  dissection,  and  it  i 
always  very  much  marked  where  there  has  been  previotta 
of  the  tissues  at  the  inner  comer  of  the  eye,  a^  the  result  of  ii 
tion.     It  is  always  more  apparent  in  prominent  eyebaUa  than  tn  ikm\ 
which  are  deep  set.     No  method  of  operating  heretofore  de\*iii^i| 
free  from  it.     Apart  from  the  mere  disfigurement,  it  majr  interiia^J 
with  the  removal  of  the  tears  by  the  puiicta. 

After  very  badly  executed  operations  the  caruncle  may  alt 
disappear y  and  then   a   chink    or  crevice   is   1"^    "t    the    coma 
the  eye. 

The  only   way   to   limit    this  defect  to  the  iea^t   poessible 
aeoording  to  the   individual   condition  of  each   eye,    is   t^j 
in  the  careful   manner  which   I  have  advised,   and   to    stitch 
oonjunctiva. 

liebreich  has  been  making  dissections  in  order  to  asoertain  if] 
csan  remedy  this,  as  well  as  to  lessen  the  neeefisity,  aa  he  aaji, 
operating  on  the  same  eye  tvnc^\  thrice,  or  four  timea.  WP 
anatomical  details  are  described  in  the  **  British  Medical  Journal "  ler 
Ueceniber  15,  1866,  a  reprint  of  which  the  author  has  just  kindSij 
aent  me.  He  givr^  a  new  desf^ription  of  the  '*  ocular  tmiK** 
capsule  of  Tenon,  as  he  calls  it,  of  its  relations  with  the  muiselea  of  tlii 
eye,  the  sub-conjunctival  tissue,  and  the  conjunctiva.  The  fnUowtof 
quotatiouB  T^nll  suflice :  **  The  capsule  of  Tenon,  whicli  enelcM»ed  thf 
whole  eyeball  with  the  excepition  of  the  cornea,  c-onsists  of  two  Tirr 
different  portions.  The  pjsterior  half,  with  its  smooth,  firm^  imm 
surface,  forms  a  cup,  in  which  the  eyeball  moves  freely,  as  th«*  he«d 
of  a  joint  in  the  socket.  Tliis  cup  is  pierced  by  the  four  recti  muadoi 
and  forms  at  the  point  of  perforation,  a  sharply-defined  ring,  whkb 
tmtcra  into  so  close  a  connodion  with  the  muscles,  as  to  render  an? 
di8j>lac*cment  between  the  two  impossible.  This  close  adheei*^ 
between  the  muscles  and  the  posterior  half  of  the  ca|isule  is,  mor^orer, 
increased  by  «heath-like  processes  which  nm  backwanl  from  the  out^r 
mirfai^  of  the  capsule  towards  the  orbit,  and  which  are,  for  a  certain 
tiistanoe,  firmly  connected  with  the  muacles.  But  towards  the  ev^ 
ball  no  sheath-like  processes  extend  from  the  posterior  eapsiijt^ ;  the 
latter  terminates  abruptly  in  the  form  of  a  ring,  which  eneioisc«  the 
upot    where   the   mn&clcji   penetrate*  and   whence,  for  a    \ety  phoii 
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tance,  the  musoleB  are  quite  free  from  any  adhesion .     But  befure 

le  tendon  is  inserted  into  the  selerotie,  it  penetrates  between  the 
eolerotie  and  the  anterior  half  of  the  capsule,  and  becomes  muted  with 
the  latter, 

*'  This  anterior  half  of  the  eap^iule,  which  may  be  considered  as 
standing  towards  the  posterior  portion  in  the  relations  of  a  semi- 

cular  lid  to  a  semicircular  cup^  is  much  thinner  than  it,  and  is 
otilt  to  dissect,  moi*e  esjjecially  ou  the  dead  body  ;   for  like  the 
conjunctiva   it   rapidly  diminishes   in   thickness  and  firmness  after 
death. 

'*  Within  a  zone  which  i«  bounded  on  mie  side  by  the  opening  on 
the  margin  of  the  cornea,  and  on  the  other  by  the  line  uniting  the 
insertions  of  the  four  recti  muscles,  the  conjunctiva,  the  capsule 
of  Tenon,  and  the  Bclert>tic>  are  firmly  and  immoveably  connci^ted 
together.  At  the  periphery  of  the  zone,  this  condition  becomes, 
however,  changed.  The  connection  between  the  eapside  and  the 
scler^^tic  is  inteniipted  by  tlie  passage  of  the  muscles." 

He  thus  fiums  up  :  *'  L  The  connection  of  the  muscle  with  the 
capsule  of  Tenon  is  twofold,  (in  the  one  hand,  there  is  the  annular 
connection  of  the  posterior  capsuJe  and  its  sheath-Uke  processes, 
which  are  reflected  towards  the  orbit,  with  the  belly  of  the  mufide ; 
on  the  other,  the  firm  adhesion  of  the  anterior  half  of  the  capsule  to 
the  snrfaw  of  thf  end  of  the  nmsclej  which  penetrates  into  the 
capsule. 

**  2.  The  conjunctiva  is  firmly  connected  with  the  outer  surface  of 
the  capsule  of  Tenon  from  the  edge  of  the  cornea  to  an  uregularly 
circular,  sharply  defined,  marginal  line ;  and  consequently,  it  stunds 
in  a  ver\^  important  relation  to  the  muscles  of  the  eye. 

**  'i.  The  caruncle,  together  with  the  semilunar  flap,  rests  upon  a 
band-like  ligament,  which  passes  from  the  capsule  of  Tenon  tow  cmis 
the  edge  of  the  orbit.  Now,  when  the  internal  i-ectus  is  contracted, 
and  the  eye  riilled  inwards,  this  bund  is  rendered  tense  ;  and  the 
t^amnele,  which  is  fixed  to  it,  is  subsequently  drawn  into  the  inner 
end  of  the  orbit.  But  the  outer  edge  of  the  carimcle,  together 
with  the  semilunar  fold  and  an  adjoining  jMUtion  of  conjunctiva, 
axe  drawn  backwards  into  a  furrow,  Tlxis  is  partly  due  to  the 
fai^t  that,  during  the  movements  of  the  eye,  the  ecmjunctiva  lies, 
up  to  a  certain  point,  in  close  apposition  to  the  eyeball ;  and  partly 
also  to  the  fact  that,  on  contraction,  when  the  muscle,  on  account 
of  its  connection  with  the  anterior  half  of  the  capsule,  must  draw  the 
latter  backwards,  when  it  will  be  followed  by  the  conjunctiva,  which 
is  likewise  connected  witli  the  capule,  the  semilunar  fold,  and  the 
f'4*rimclc/* 
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I  will  DOW  deswjribe  his  operation  :   **  If  the  internal  r^uf  islt 
divided,  I  raise  vdih  a  pair  of  forceps  a  fold  of  c?oiyuiic4iTi  A 
lower  edge  of  the  insertion  of  the  mnscle ;    and^   incising  tlii 
scissors,  enter  the  points  of  the  hitter  at  the  opening   betuwa 
oonjunetiva    and    the    capsule   of  Tenon ;    then    c3areiiiUjr 
these  two   tissues   from   each   other   as   far   as   the    semiltmsr 
also  separating  the  latter,  as  well  as  the  caranole,   fipom  the 
(lying   behind.     When  the  portion  of  the  capsule  which  is  rf 
importance  in  the   tenotomy  has  heen   completely   &eparftt«l 
the  conjunctiva,    I   divide   the    iiiM^rtion   of  the    tendon   from 
sclerotic  in  the  usual  manner,  and  extend  the  vertical    cut, 
is  made  simultaneously  with  the  tenotomy,  upwards  and 
the   more  so  if  any  considerable   effect  is  desired.      The  wrjuxiii 
the  conjunctiva  is  then  closed  with  a  suture* 

**  The  same  made  of  operating  is  pursued  in  dividing  the 
^l^ctus;    and   the   separation  of  the  conjunctiva  is  to  be 
as  far  as  that  portion  of  the  external  angle  which  is  dxuwn 
back  when  the  eye  is  turned  outwards," 

I  can  say  nothing  about  the  anatomicul  account^  beoatm  I  hii 
made  no  dissection  to  verity  it,  but  respecting  the  fiumaff  i 
1  operating,  this  con\4ction  is  forced  on  me  that,  it  is  only 
that  Liebreich  has  learnt  to  sever  the  muscle  efficiently.  H* 
understands  how  to  do  this  thoroughly,  and  he  sees  the  iniportamr  i 
di\*iding  a  portion  of  the  ocular  tunic  as  well.  He  eompl<^;» 
pi^oess  by  the  very  important  act  of  applying  a  suture,  the  ©« 
for  which,  as  a  safeguard  against  the  dropping  of  the 
I  have  inculcated  for  many  years,  I  attribute  the  \'irtue  oC  Ai 
o[>eration,  not  to  the  method  of  the  dissection,  ingenious  as  it  mi, 
but  to  the  use  of  the  suture,  and  the  primary  union  of  the  eoniiutdzm 
I  fully  believe  that  the  best  result  will  be  got  with  the  least^  amoitf 
of  tissue-cutting.  I  must  here  state  that  I  do  not  believe  in  iki 
necessity,  at  any  time,  for  the  repetition  of  the  operation  for  sqvBt^ 
except  there  be  a  relapse.     I  can  receive  the  statement  oulr  wa  lli 

^lification,  that  on  eaeh  repetition,  the  preceding    operatiojt  wan 
never  thoroughly  done. 

PtotnmoH  of  the  n/eM/^  in  some  degree  is  common,  perii.^ips  n*'^^ 

mU  hut  oftentimes  so  slight,  that  very  close  inspectiiin  ig  nn|tttred 

""'    r»ver  it.     Theoretically  speaking,  the    balance    of   the   f^ 

CAiTUot  be  disturbed  by  di\^<ling  one  of  them   without  fhn 

irling  somewhat   forwaid*     Naturally    promitietit    eyt**   wilt 

it  mi*n^  than  those  which  are  dee]fter  set.     In  eyc^  tbftt  «• 

Lcalltxl   small,  it  seldom   constitutes   a   defortnitv.     It  ii 
9  noticeable   when   both   eym   have    been    opornicd   iin- 
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bike  the  droppmg  of  the  oanmdiey  it  is  unavoidable  in  a  slight 
piegreey  but  an  exaggerated  amount  can  never  ooour  with  judicious 
operating.  It  is  often  oomfained  with  eversion.  Indeed,  it  cannot 
|ie  yery  marked  without  it.  There  is  no  recognised  method  of 
femoving  it.  Bedueiiig  the  palpebral  aperture,  by  an  operation 
ft  the  outer  oommissure,  has  been  recommended. 
,  Double  mioB  is  another  unpleasant  result  occasionally  met  with. 
lEt  may  appear  at  once,  or  in  a  few  days  after  the  operation,  whether 
the  one  eye  have  been  operated  on  or  the  two.  As  it  results  from 
Um  of  correspondence  in  the  visual  axes,  it  is  absent  in  proportion 
as  paralleliflm  is  restored.  It  is,  therefore,  most  common  where 
there  is  eversion,  although  it  is  not  a  necessary  concomitant  with 
it.  like  the  double  sight,  the  effect  of  a  recent  squint,  it  generally 
soon  passes  away.  I  only  know  of  a  single  instance  of  its  per- 
manency among  my  own  patients.  I  operated  on  a  young  man, 
slight  eversion  ensued,  and  very  troublesome  double  vision  with 
crossed  images  followed.  For  years  he  continued  to  call  on  me, 
ever  telling  the  same  distressing  tale,  and  always  refusing  to  allow 
the  external  rectus  inusde  to  be  divided. 

Occurrence  of  accidents.  The  operation  for  squint  is  but  little 
liable  to  accident,  and  to  bad  results,  the  consequence  of  inflam- 
mation. •  Well  performed,  it  is  the  surest  and  safest  operation  I 
know  of.  The  ill-effects  have  been  almost  always  due  to  bad 
operating,  or  to  afl;er  imprudence  on  the  part  of  patients. 

The  sderotioa  has  been  cut  through  several  times,  chiefly  in 
children,  in  whom  it  is  very  thin.  In  the  cases  which  I  have  been 
aUe  to  watch,  the  eyeball  has  collapsed,  even  when  the  vitreous 
humour  did  not  escape  when  the  wound  was  inflicted. 

The  orbital  fat  has  protruded  during  the  operation. 

Dangerous  hsBinorrhage  has  ensued,  and  life  has  been  saved  by 
transftuion  of  blood. 

Orbital  cellulitis  ending  in  abscess,  has  occurred  several  times  after 
prolonged  operations. 

Acute  inflammation  of  the  eyeball  ending  in  suppuration  has 
oome  under  my  notice  once. 

Death  from  pyaemia,  consequent  on  an  orbital  abscess,  has  been 
recorded. 

JRehyMCS  oceur^  but  their  rarity  may  be  correctiy  inferred  when 
I  state  that  I  have  met  with  only  four  cases  in  my  private  practice. 
All  belong  to  the  internal  variety  of  squint,  and  all  occurred  within 
six  months  of  the  operations.  Two  were  in  medical  students,  aged 
respectively  twenty-one  and  twenty-two ;  one  of  these  was  a  single 
squint,  the  other  a  double,  one  eye  of  which  relapsed.    In  both, 
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unless  lio  reooive  a  presmption  in  >vlii*'li  it  be  iiiclufletl.      Dr.  Gmnn 
made  a  series  of  experiment 8  with  amiea,  witli  reference  to  ita  ]x>wa 

in  prndneinj:^  alisorfTtion,     Ho  s^eleeted  patients  in  whom  dr^  r 

hrtd  bet'n  pi'rfnniied  tiidtiinently  in  jn'oduce  etvhymogis.      ITi-  i 
notion  of  arnica  spirit  lotion,  spirit  lotion,  and  spirit.      His  conelnsinn 
was  that  tlio  appUt^ation  of  spirit  to  a  l^riuso  is  deciiledly  of  ad^antag^, 
hut  tliat  the  addition  of  arnica  is  not  attended  with  any  iiicrrttflr 
cif  the  benefit. 

It  Ls  not,  I  suspect,  a  fact  as  supposerl,  that  prize-fig-htera  fossm 
means  by  whieh  tliey  ean  di^sperwe  these  results  of  their  mmp 
encounters.  I  believe  they  last  in  them  as  long  as  in  other  pe<>pl<^r 
hut  as  theij-  accustomed  ]versonal  exhibitions  after  fig'hts  ar^  at  night, 
anil  by  gas-light,  most  of  the  blood  colour,  especially  the  Ughtw 
hues,  are  invisible,  and  hence  the  popidar  assimiption  of  the  potrttfjr 
of  their  reineilies.  If  it  be  true  that  in  them  the  extraTasotiotQ 
is  rpdckly  dispelled,  it  is  more  probably  owing  to  theii*  youth,  and  ti 
the  perfection  of  the  nutrient  and  absorbent  processes,  which  eidsA 
their  hif2:h  hotlily  condition. 

There  <loes  not  appear  to  be  satisfactory  evidence  that  depi 
the  temperature  of  the  surface  hy  frigorific  mixtures  lia^iteus  a 
tion  ;  and,  theuretieally  speaking,  I  should  rather  expect   it  to 
natm'e  in  her  operation. 

Largo  extravasations  of  blood  may  dr'niaiid  special  treatment, 
extnivasation  may  be  increasing.      The  su|>ra-orbital,  or  infi*a-orbil 
vessels,  or  other  arterial  twigs^  may  continue  to  oo^e,  and  resoi 
must  then  be  had  to  pressure,  or  to  cold,  or  tlie  heart's  action  mtifit 
reiluced,    if  ue(*essary,    by    general   loss   of  blood,   or    by    a 
purge,  and  above  all,  by  jieriect  rest. 

Where  the  extravasation  is  considei^able,  the  probability  of  f^uppun- 
tion   is  to  be  bonie  in  mind,  and  the  state  of  the  s^'steni  must 
looked   after,    and   all   febrile   threatcnings   attended   to.       Neithi 
incisions  nor  punctures  should  he  made,  with  the  intention  of  turnii 
out  coagida  ;   for  sui*pnnifion  may  fo How.     The  knife  shoidil  he  w*itl 
hehl,  uidess  there  be  supimration  or  erysipelatous  iuHumniation, 
sloughing  is  imi)endiug,  or  has  commeneed.     Leeches  on  the  inj 
part  are  worse  than  useless;    they  do   not  imbibe  coagulated  bL 
while  they  odd  to  the  local  injury.     The  feelings  of  the  patient  mi 
sometimes  guide  us  in  the  choice  of  local  ap]>li  rat  ions.     There  may 
pain,  which  possibly  can  be  i^lieved  only  by  wann  anodyne  lotions. 

Several  times,  after  large  extravasations  of  blood  about  the 
and  lindiH,  I  have  nnide  snudl  punctures  to  ascertain  the  chnnges  thi 
wcretuking  [>lace  in  the  clot.     It  would  seem  from  such  obsc^natioj 
that  the  surface  breaks  down  into  a  ver^^  dark  finid,  which  is  com] 


P  BCt^HYMOSIS.  419 

cliiefly  of  blood-corpusdes  in  various  degrees  of  disintegration,  Tliis  is 
renin vpd^  to  be  replaced  by  further  melting  nf  the  clot,  till  all  is  reduced 
to  fluid.     During  the  process,  fluctuation  is  always  perceptible, 

EvchipnQfiU  of  the  conjimnlira^  ag  every  one  knowB,  is  produeed 
by  very  slight  causes,  such  as  the  most  trivial  blow,  a  cough,  or 
a  sneesse,  or  retching  in  sea-siokness.  Indeed,  it  is  not  uncommon 
without  the  slightest  trace  of  its  origin.  It  is  distinguished  from 
iiifluniniation  of  the  conjunctiva  by  the  entire  absence  of  distended 
vessels,  of  pain,  and  other  inflammatory  sjTnptoms ;  and  by  thn 
uniform  dark  reddish-brown  tint  of  the  discoloration  which 
continues  to  the  edge  of  the  cornea,  and  there  tcraiinates  abruptly, 
It  is  very  persistent,  but  need  not  excite  the  smallest  anxiety.  Even 
with  tumefaction  from  extmvasated  blood  beneath  the  membrane, 
it  Ls  not  hurtful.  I  have  seen  every  variety  of  this  swelling  frr)m 
accidents,  and  after  operations ;  and  I  never  have  deemed  it  prudent 
in  the  worst  examples  to  make  incieions,  nor  have  I  ever  regrett-ed 
nou-interferenoe.  I  have,  on  the  contrary,  seen  the  disadvantages  of 
incisions,  IVliat  good  can  they  do  ?  Tlio  blood  is  no  longer  fluid, 
and  therefore  it  cannot  escape. 

All  that  I  have  said  relates  to  ecch}Tnosis  alone  in  its  several 
degrees,  without  any  complication  with  contusions  or  wounds. 

My  rule  then,  as  to  treatment,  is  to  trust  to  the  natural  process  of 
repair,  and  to  do  nothing  unless  there  be  pain,  or  heat,  or  any  dis- 
comfort, or  other  untoward  conditions,  when  I  ti-eat  the  existing  synij^- 
fcoms  aceoixiing  to  the  general  rules  of  pitictical  surgery ;  and  thera- 
peutioally,  using  cold,  or  warmth,  or  opiates,  as  may  seem  necc»ssary. 

I1IX)WS   AND    THEIR    RESULTS, 

A  blow  on  the  eyeball  from  a  small  body,  such  as  a  shot,  or  a  cork, 
or  the  lasli  of  a  whip,  may  injure  tlie  sight,  or  even  destroy  it.  A 
violent  blow  will  more  certainly  inflict  damage. 

Iniuiediate  and  noticeable  effects  are,  bleeding  in  the  eye,  catarati, 
dislocation  of  the  lens,  dilatation  of  the  pupil,  change  of  colour  in  tlie 
iris,  trcmulousness  of  the  iris,  detachment  of  the  retina,  laceration  of 
the  retina,  laceration  of  the  choroid,  and  softness  of  the  eyeball  from 
damage  to  the  vitreous  humour.  Any  of  thcise  states  may  exist  alone, 
or  most  of  them  may  be  present  at  the  same  time. 

When  there  is  no  outward  nmrk^  in  assoeiafiou  mth  the  impaired  sight 
after  a  bhw^  tre  f^hallfiful  Huffieient  internal  injur*/  to  aceount  for  the  io^M 
qf/n/ietiim.  These  consist  of  internal  ha>morrhage8  in  various  parts 
associatetl  with  other  lesions,  dislocation  of  the  lens  backwards, 
inflammation  of  the  interior  of  the  eyebaU,  with  or  without  degenera- 
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tinn  of  tissues,  atrophy  of  tlie  optic  disk,  I  believe  that  there  is 
always  some  palpable  lesion  wUioli  the  opthalmnso<ipe  will  detect  I 
Kay  thi8  after  carefiilly  iiiyestigating  every  ease  of  tlii^  form  of  a4t*itit^ut 
which  has  c-oine  under  my  notice.  I  rannot  understand  haw  any  out- 
with  |)hy8iokigienI  knowledge,  and  who  has  studied  pathological  ehaugv* 
in  detail,  can  entei-tain  a  belief  that  the  function  of  any  or^an  can  ^ 
spoiled  without  ]ireeeding  struetural  deterioration.  Sometimes  tljr 
morliid  anatomy  can  be  easily  detected,  sometimes  it  is  too  sulitle  to  b 
understfxid  by  the  unnided  senses,  but  that  it  exists  there  ran  be  httkJ 
doubt.  I  will  illustrate  what  1  say  by  a  ease  from  general  surgt'rjB 
A  patient  of  mine  in  St.  Mary*s  Hospitiil,  received  a  blow  on  the  low^r 
and  back  part  of  ]iis  nerk  ;  there  was  n(j  mark,  and  no  pain  aft^r  thf 
first  day,  n«u'  \vm  the  part  ever  painful  under  pressui^e.  He  wm 
admitted  five  days  alter  tlie  accident  in  consequenee  of  partitl 
paralysis  nf  his  legs,  lie  tlied  of  general  paralysis.  I  removed  htf 
Hpinal  cord  for  examination.  A  w*ell-known  i>hysioian  who  'wu 
]>r€*sent,  and  who  has  written  on  pathology,  said,  in  looking  at 
BPctinn  of  it,  **  How  firm  and  natiu-al  it  seems  !  there  is  no  appearaui 
of  (liscose/ *  I>r-  Bastian,  our  curator,  (Examined  the  nervous  struct ii 
carefully .  He  discovered  exteoHiv^  secondary  degeneration  in 
whole  length,  *Sn  remaikable,  and  so  new  to  science  were  the  niorl 
♦■haugcB,  that  he  embodied  them  in  a  paper  which  he  i*ead  before  tl 
Royal  Medico-Chinirgical  Society,  under  the  title  of  "  Conet2^< 
lesion  of  the  Spinal  Cord." 

I  believe  that  surgeons  are  often  deceived,  by  patients  with 
eyes  pretending  to  have  their  sight  damaged  from  bloM^s  or  all^^ 
blows.     I  am  justified  in  this  opinion,  m  I  have  been  myself  deoeivi 
for  a  while  in  five  instances*     The  last  of  them  was  the  most   dece; 
tive.     A  young  mercantile  man  sent  for  mo  several  days  after  he 
been  in  a  railway  train  which  met  with  an  accident.     He  declared  t; 
he  had  been  struck  on  his  leit  eye,  and  that  his  sight  was  materiall 
impaii^ed.     There  was  no  outward  mark   of  injury.     His  w4fe 
ported  him  in  his  detail  of  s}Tnptoms,  and  his  usual  medical  attendi 
said  that  his  statements  eould  not  be  dnubted*  as  his  position  in  sociel 
and  his  character  ]nit  fraud  out  of  the  question.     As  he  deseribed 
state  so  w^ell,  and  without  apparent  exaggeration,  having  no  dou 
informed  himself  in  the  matter  of  impaired  vision,  I  thoug^ht  that 
I  ha*l  met  wiih  an  exception  to  the  general  nde,     He  declarc»d  that 
he  was  getting  worse  daily.     He  received  a  large  compensation  with- 
out going  to  trial ;  not,  as  it  happened,  through  any  support  obtained 
from  me.     T  heard  that  he  wai*  again  at  his  office,  and  I  obtained  an 
interview  with  him.     He  had  the  audacity  to  tell  me  that  liie  sighl 
retunieti  suddenly,  a  few  dAv«  aft^T  he  was  paid,  while  he  was  ^ 


HJSMORRHAOE.  421 

LU  the  street,  and  finding  himself  quite  well  he  went  to  his  usual 
employment. 

There  is  so  much  fraud  and  exaggeration  put  forth  in  claims  for 
compensation,  that  it  is  dangerous  to  attempt  to  gather  pathological 
facts  from  the  statement  of  claimants. 

Formerly  there  were  many  theories  to  account  for  the  loss  of  sight 
from  a  wound  or  a  blow  on  the  eye,  or  in  the  vicinity  of  the  eye,  and 
the  most  generally  received  among  them  was  that,  injiu*y  to  the 
branches  of  the  fifth  nerve  ramifying  externally,  communicated 
Irritation  to  the  nervous  centres,  and  by  a  reflex  action,  influenced 
and  diseased  the  optic  nerve.  But  if  the  optic  nerve  were  in  such 
manner  involved  in  inflammatory  action,  or  degeneration,  there  must, 
I  imagine,  be  structural  changes,  which  the  ophthalmoscope  would 
detect. 

Tfhe  spoiling  effects  of  a  blow  on  the  et/e  farther  comidered, 

HcFtnorrliage,  Anterior  intra-ocnlur.  It  is  in  the  chambers  of  the 
eyeball,  the  space  in  front  of  the  lens,  that  bleeding  most  commonly 
occurs,  and  it  is  oftoner  seen  in  the  anterior  than  in  the  two 
chambers.  When  the  bleeding  is  confined  to  the  chambers,  it  must 
proceed  from  the  iris,  or  the  ciliary  processes,  although  the  source  of 
it,  the  precise  spot  whence  it  issues,  is  generally  not  apparent.  But 
a  rent  in  the  iris,  or  the  partial  separation  of  the  iris  from  the  ciliary 
attachment,  occasionally  proclaims  the  source.  The  quantity  may 
vary  from  an  amount  only  to  be  easily  seen,  to  that  which  fills  the 
chambers.  The  blood  does  not  mix  with  the  aqueous  fluid,  but 
sinks.  It  may  remain  fluid,  when  it  is  apt  to  change  its  position 
Eiocording  to  that  of  the  head.  It  may  coagulate  or  not,  or  pai-tially 
coagulate. 

Though  hiemorrhage  as  a  traumatic  effect  is  always  immediate,  if 
the  blood  which  is  thrown  out  be  the  chief  mischief,  the  rest  of 
the  eye  being  unhurt,  recovery  is  sure.  The  following  ease 
well  represents  many  of  the  more  extreme  instances  of  hemorrhage 
whi(?h  I  have  met  with.  A  man,  fifty-two  years  old,  walking 
in  the  street  on  a  Saturday  night,  was  struck  on  his  eye  by 
%  stone,  and  lost  his  sight,  and  on  Sunday  he  was  brought  to  me. 
The  chambers  of  the  eye  were  occupied  with  blood,  and  neither 
the  iris  nor  pupil  was  visible.  Cold  lotion  and  a  cathartic  were 
3rdered,  and  alcoholic  drinks  proscribed.  On  Tuesday  evening 
blie  pupil  was  visible,  the  aqueous  fiuid  still  turbid,  and  a  clot  of 
blood  was  at  the  bottom  of  the  anterior  chamber.  Sight  was 
returning.  On  Thursday,  at  noon,  the  chambers  were  clear,  and  a 
/ery  minute  light-coloured  clot  was  noticed  lying  across  the  ca])sule 
)f  the  lens.     The  iris  was  tlirown  forward  nearly  in  contact  with  the 
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roniea,  a  etato  winch  was  attribute<i  to  effusion  of  blood  poflteffkrtj'. 
J  list  a  fortnight  later  the  anti^rior  chamher  was  restored,  firioa 
had    returned,   and   tho  eye    had   complettdy   recovered   £rom  thf 

injury. 

The  remaral  of  the  blood  fiKiff  or  mafj  not  be  rapid ;  in  twenty-four  honn 
a  small  quantity  liaB  disappeared,  yet  weeks  may  l>o  required  for  the 
accoinplishment  of  the  same  prooesa,  if  coagulation  ensue.  Then?  ii 
very  marked  diHerenoe  in  the  time  required  for  the  absorption,  whcB 
the  Id  and  is  effused  into  ehambc?rs  tx-ciipied  hy  senini^  the  ooo- 
seijuonce  of  pre-existing  disease.  A  elot  has  remained  dining  ix 
months  under  these  circumstances,  hefore  it  lost  its  shape  <t 
charact eristic  hue^  and  it  was  undergoing  very  alow  abeorptioii  <t 
the  end  of  twelve  mouths. 

In  a  female,  in  whom  both  of  tlie  chambers  of  the  eye  had  been 
fdlcd  ^dth  blood,  the  diflcoloured  it^moins  of  a  large  clot  flonled 
aljout  for  weeks.     I  lost  sight  of  the  ease, 

Mwmon'hage  continued.  Posterior  intm^ocniar.  HtemorrbAge 
into  tlie  vitreous  humour  is  not  common,  but  it  is  always  of  a  serious 
nature,  because  it  is  caused  by  great  \'iulenoe  to  the  eye,  and  it 
intlicts  considerable  danuige  to  the  hyaloid  membrane,  and  to  tlie 
vitreous  fluid,  TVlien  elfused  in  large  quantities,  whioh  u 
rather  uncommon,  it  is  nearly  always  at  once  destructive  to  the  eye 
by  disintegratLDg  tho  \^treoua  humour;  or  almost  eeitainJy 
ultimately,  by  secondary  clianges  in  itself  and  in  the  vitreoitit 
humour,  in  the  retina,  and  in  the  choroid.  Suppuration  in  it 
may  ensue. 

In  small  quantities,  hcemorrhage  may  spoil  sight  by  the  remains 
of  tho  clot  acting  as  a  veil,  or  even  by  secondary  changes, 

Tlie  changes  that  take  place  in  the  bhxHi  clot  depend  on  its 
position  and  size.  When  well  in  front,  it  may  retain  its  colour  for 
months.  Further  back,  it  shrinks*  and  becomes  discoloured,  and  if 
lai^ge,  may  break  up  into  smaller  portions.  The  contracted  fibrinc 
may  be  absorbed,  and  tho  vitreous  humour  beci^nue  clear.  But 
months  and  years  may  be  rcipiircd  for  tliis  accomplishnvout.  I  have 
watched  a  case  tlimugli  its  entire  process.  At  first  there  was 
blindness,  and  at  hist  perfect  sight  was  restored. 

More  commonly  the  contracted  fibrine  is  not  absorbed,  but  remains 
to  be  seen  as  a  black  object,  mo\4ug  about,  in  a  roimd  nui.s8,  or  in 
shreds,  and  if  the  eye  be  otherwise  sound,  vision  will  be  interfered 
ii-ith  acciirtUng  to  tho  sixo  and  position  of  such  deposits,  and  the 
shadows  that  they  throw  on  the  retina.  I  f^aw  a  patient  who  had  been 
shot  five  years  before.  A  sini^de  shut  struck  the  eye,  and  reuiaincMl 
between  the  sclerotica  and  lyunctiva.     Severe  inflammation 
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flat  wwm  dtpoated  in  the  front  of  the 

It  k  nOier  w^vkr  tlwl  vhOe  I  wk  writiii^  tlie  last 
a  gwitlffinan  oBBie  to  nqr  hooae  witli  this  imre  farm  of  euLtiMMrirf 
Uaod  from  an  aecidenty  haTing  been  sent  bv  Mr.  CoolacBLt  ^  thetti 
JcwTT.     He  was  fiftj-one  Teazs  of  age.     WhfleTisittng' 
a  bale  of  eorit  ireigbing  a  himdiiBdweigbt,  fell  on  his  head, 
his  hat,  ind  kno^ed  him  down*      There  was  not  any  sealp 
Headaehes  with  loss  of  memorjr,  and  trapediment  of  speech  tcXkmA  I 
For  Umr  days  after  the  aeddent  he  eoold  not  see  to  read.    Soni  ^ 
dsTs  later,  he  diaeorered  that  one  eye  was  defective.      As  m^tm  m 
Ur,  CoiilKm«  who  was  attending  him,  beard  this,  he  told  him  U 
aonaiih  me.     I  qtnddj  rooognised  a  small  clot  in  the  vicinitj  of  tin 
I  Intea,  bulging  the  retinau    Vision  was  affected  in  the  foUowinf 
The  centre  of  the  field  was  lost,  while  the  cireomiefener 
remained,  but  not  in  perfection,  as  only  Terj'  large  type.  No.  1% 
conld  be  read.      I  watched  this  patient   for  five  weeks,   the  dot 
was  nearly  absorbed,  and  irision  was  almost  normal.       After  his  hat 
visit  to  me  he  was  suddenly  taken  ill  with  cerebral  symptoms,  aad 
died  in  a  few  days. 

Wltk  rrfcrtncf  to  bleaimg  /Vam  the  ehoi^hi^  small  isolated  rcitnch 
may  be  ruptured,  but  much  more  generally  there  is  a  large  teai; 
the  effusion  of  blood  is  extensive,  and  a  clot  may  be  obaenrtd 
ocenpying  a  considerable  and  important  extent  of  the  field  of  visicm* 
T^sually  the  retina  is  neither  torn  nor  raised.  But  it  may  be  ruptured, 
and  the  bl<XKi  may  project  thniugh  it  into  the  ^ntreoiis  humour* 
Palpable  rents  in  the  retina,  with  blood  clots  in  them,  have  been 
seen.  Sometimes  the  retinal  ruptiwe  is  revealed  only  by  time ;  ths 
eicatrif^es  left  after  the  absorption  of  the  blood  showing  the  nature  of 
the  iujiu*y.  It  often  happens  that  it  is  only  at  a  lute  period  that  t^ 
Durf.^  of  the  htemorrliage  can  be  told.  fl 

111  t'OTiiief^tion  with  this  siibjwt,  there  is,  among  some  beautifuly 
ilhistrate*!  oplithnhnnwr^uinf*  reports,  published  in  i>r.  Boale's 
**  Arrfiivim  of  Al(^<linjn(i/'  by  my  late  colleagues,  Messrs.  Taylor  and 
lluline,  a  eane  fr<mi  which  I  tak*^  the  following  abstract: 

**  Mary  JoTies,  a  tlninken,  dissipated  woman,  received  a  blow  on 
the  right  eyeball  one  evening  in  a  quan'eh  Next  raoming  on 
awakening  sho  f<nnnl  the  eye  so  daniug<Hl  that  she  could  only 
distinguish  the  outlines  of  hirge  objeots,  A  few  days  after* 
wards  she  at»plied  at  the  hfJspitaL  The  fimdiis  of  the  ej^ebaU  was  of 
a  much  hrigliter  red  than  nsual,  from  choroidal  congestion.  Tlio 
optic  disk  wai>  of  a  rosy  red  hue,  owing  to  which,  and  to  tbt* 
heightened  (colour  of  the  choroid,  its  cireuraferenw  was  not  so  shar|dy 
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scarcely  more  than  iiit^re  appositiou,  tliat  blootl  paasee  betveeo  ll^M 

readily  from    one   spot   to  another,  without  structural  imitt^liiK^H 
where  the  retina  is  not  rent,  and  gepanites  them,  H 

Where  the  chf>roid  is  disoaseJ,  and  there  is  f^euerally  gome  CiXMi^| 
evidence  of  sufb  degeneration,  very  slight  external  causes^  nulitH 
light  blows,  nlight  pressiu^,  or  vomiting,  may  cause  luBXuoirbagt.  ifl 
otlen  etdl  such  an  eye,  a  hiemt^rrhagie  one.  ^| 

Ejrttitvamtion  of  bhod  bttween  the  chomiti  and  fke  tfc/erotica  I  dl 
not  met  mth  as  the  resnit  of  an  aceident,  without  rupture  uf  wM 
eyeball.  H 

The  diagnosis  of  posterior  intra-oeular  ha^morrhaj^  is  sdtal 
definitely  made  out  at  onoe.  When  a  patient  is  seeu  aft<«r  •■ 
aet'ident  oeeasioning  the  hueraorrhage,  there  are  g^« morally  tofl^l 
cu-ennistanees  prautieally  intertering  with  an  exaiuinatioa  (if  till 
interior  of  the  eyeball.  The  question  of  intemiptiou  to  vision*  boBL  ■ 
8ueh  a  eause,  must,  therefore,  often  for  a  while  be  uudott>rmiii»Ur.  I 
although  a  tolerably  apiir^jxiniative  opinion  nii^ht  be  form€«l  I 
Tension  of  the  e}'eball  and  bvdging  of  the  his  would  go  fur  towards  I 
eonfirming  its  existence.  The  ophthalmoscope  must  bt?  um*<1  to  I 
determine  the  fact.  Even  then,  the  evident  may  ouly  be  iiegatrvc  I 
altliough  sulfieient,  for  if  there  be  mueh  blood  present,  uothiuif  i«n  I 
be  seen,  for  there  is  no  illumination,  no  reflex  from  the  fuinliu  I 
of  the  eye.  Oblique  illinni nation  will  sometimes  i^veal  the 
deijoeit,  by  gi^'ing  a  red  retlex.  l*aiiial  htemorrhag-e  is  rtoulilt 
recognised.  | 

77ir  prof/iiOifH  of  htvmorrhfjfje  among  these  parts  of  the  eyeball  b  | 
favom^able  wheu  the  bleeding  is  small,  so  far  as  absortition  M 
conwmed,  and  it  is  said  that  the  functions  of  the  retina  may  l« 
quite  restored  where  it  has  been  rais<>d,  or  ruptured,  or  Ixith.  1 
have  never  seen  this ;  in  tliree  eases  which  1  liavo  watolied,  there 
have  boon  cieatricos  in  the  retina,  ^4th,  and  without,  disj^ilaoement  of 
this  nienibrane  at  the  spot  of  injury,  and  genemlly  some  altemtiou  in 
tlie  retinal  vessels  around*  Only  partial  recovery  has  ensued-  Veiy 
much,  however,  depends  on  the  site  of  the  extravasation.  Effufiion 
tliaf  \nv^\\i  be  almost  hannless  at  the  side  of  the  retina  will  be  fatal 
in  tht*  I'entn?,  tliat  is,  at  or  about  the  nmeula  lutea,  the  integrity  of 
whieli  in  ik>  essential  for  accurate  Tision.  j 

Jh  ifitiitff  (hf*  trrafrttt'iit  of  iHft'tt-m^if/ar  hwmonhagi\  I  shall  direct  my 
renuirks  first,  to  bkml  in  the  chambers  of  the  eye.  It  would  be 
unwise  to  |»erfonn  an  operation  with  the  intention  of  evacuating"  the  j 
blond.  Sui'h  is  nnnecewsary.  Measm-es  slinuld  be  dinc^'ot<:*d  to 
pv'vt^ni,  c.r  to  sid>due  iutluTtnnatory  autirm,  and  thereby  to  serve  the 
doubh?    pmpow?    of   saving    the    eye    fn>ni    further    damage*    and 
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^e  author  speaks  of  the  transparency  remaining  after  twenty  years, 
;.  d  another,  after  thirty-six.  As  a  rule,  opacity  quickly  ensues  on 
._e  dislocation. 

^When  opacity  does  not  ensue  in  the  lens  or  its  capsule,  the  lens 
.>ows  itseK  in  the  anterior  chamber  like  a  drop  of  water,  of  different 
>ecific  gravity  from  the  rest  of  the  aqueous  humour,  and  its  margin 
)eins  surrounded  by  a  narrow  gilt  ring  of  a  splendid  yellow  colour. 
a  this  state  the  lens  has  been  extracted  before  it  and  tlie  capsule 
ave  exhibited  the  least  opacity,  although  they  had  been  dislocated 
>r  weeks.  If  any  doubt  should  occur  respecting  the  dislocation, 
blique  illumination  or  the  ophthalmoscope  will  clear  it  up. 

Vision  is  of  course  impaired,  accommodation  being  lost. 

The  history  of  an  unfavourable  case  is  this  :  There  is  pain,  chiefly 
f  a  neuralgic  character,  in  the  eye,  and  about  the  orbit  and  the  head. 
4'euralgic  pain  is  a  common  occurrence  when  a  lens  is  out  of  its 
KMsition.  Acute  inflammation  of  the  eye  supervenes,  and  if  nothing 
^  done,  vision  is  lost.     The  eyeball  may  become  atrophied. 

After  an  inflammatory  attack,  the  lens  and  capsule  may  adhere  to 
he  iris,  or  to  the  cornea ;  the  adhesion  to  tlie  latter,  has  been  followed 
ly  ulceration  and  penetration.  I  have,  in  a  few  cases,  seen  low 
pflammatory  action,  with  little  or  no  pain,  equally  fatal  to  the  eye. 

But  the  lens  alone,  out  of  its  capsule,  may  lie  in  the  anterior 
liamber  without  any  untoward  sjonptoms,  and  be  gradually  absorbed. 
)/LoTe  than  this,  the  lens  and  capsule  might  not  irritate.  The 
ate  Sir  W.  Lawrence,  in  his  treatise  on  the  eye,  mentions  the 
particulars  of  a  patient  who  occasionally  visited  him,  with  the 
ens  surrounded  by  its  capsule  in  the  anterior  chamber,  where  it 
lad  been  for  twenty-eight  years.  The  general  state  of  the  eye 
A  not  given.     But  this  is,  of  course,  a  very  exceptional  case. 

It  is  recorded  that  osseous  deposits  have  occurred  on  the  capside  of 
i  dislocated  lens,  while  the  lens  itself  remained  transparent. 

In  laying  down  ntles  for  treatment^  I  give  those  I  act  on,  and 
ivhich  I  have  gathered  chiefly  from  my  own  experience.  In  children 
md  in  young  adults,  when  the  naked  lens  is  dislocated,  and  no  irrita- 
tion is  set  up,  I  leave  it  to  be  absorbed.  Indeed,  even  with  slight 
ocal  disturbance,  without  much  pain,  in  a  person  under  thirty-five 
p'ears  of  age,  I  should  not  interfere,  but  wait  to  see  what  happened. 
There  is  no  disadvantage  in  waiting  if  a  case  be  seen  sufficiently  often, 
JO  that  irritation  is  not  allowed  to  go  too  far.  So  frequently  have  I, 
by  this  method,  got  perfect  results,  as  far  as  absorption  was  concerned, 
ihat  I  am  always  inclined  to  afford  the  absorbing  process  every 
chance.  I  have  seen  untoward  results  from  operating,  and  I  have 
Kad  to  regret  not  leaving  some  cases  alone.     I  should  adopt  the 
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wftt^^hiiig  roiiTse  if  I  saw  the  patient  soon  after  the  aociilent,  ariftvAH 
kjise  f»f  a  few  days,  and  there  were  not  any  bad  symptoms.  Afttf  tifl 
age  of  tliirty-five  or  forty,  when  the  lens  fibres  are  moro  demi^ilH 
the  n nolens  more  firm,  and  therefor©  abtforption  cannot  ^  *|iix^H 
ensue,  I  make  the  earliest  well-marked  syniptoins  of  irritatiuii  tkM 
signal  for  extraetiun.  I  extiw/t  through  as  small  an  apeituii^ 
possible,  and  scoop  it  out  rather  than  press  or  equeese  it  ofl 
as  in  the  ordinary  extraction  operation ;  my  chief  leaam  HU 
thi«  being  to  prevent  loss  of  \^treou8  humour,  bec-aude  the  hrilidH 
membrane  having  been  broken,  the  humour  will  readily  It^M 
through  a  large  corneal  flection.  More  is  said  about  this  4^^| 
in  the  chapter  on  **  Cataract."  ^^B 

The  necessity  for  prompt  extraction  uf  a  dislocated  lens,  iiicntffl 
mth  the  age  of  the  patient,  bec^ause  of  the  increased  density  of  tlfl 
lens  tissue.  The  older  the  individual,  the  less  is  there  of  the  s<fl 
cortical  poilion  of  the  lens,  and  the  more  of  the  dense  iiudattH^ 
and  it  is  the  nucletts  which  so  obstinately  resists  abBorption.     ^^^| 

The  adult  eye  is  by  far  more  liable  to  become  irritate^^^l 
the  young  eye,  aud  tins  susceptibility  increases  ^^th  age.  ^^H 
frequently  the  blow  wliich  produces  the  dislcNmtion  of  the  lens,  ^^H 
eanie  time  so  injures  the  eyeball,  as,  at  once,  to  cause  inflamnmH 
Bction,  aud  thereby  to  produce  complication.  ■ 

A  dklomied  km  Hurromided  by  its  mpsnle^  should  be  extracted  li 
soon  as  there  is  assurance  of  the  eapside  being  thei^,  for  months  Mi 
years  may  pass  away  before  absorption  ocMi^m's ;  and  even  were  it  to 
be  etTected  before  the  eye  has  been  destroyed,  the  eapBule»  vfaiA 
rc^mains,  miglit  prove  a  soiiroe  of  much  irritation,  and,  periuipii 
become  the  scat  of  calcareous  deposit. 

Mr,  IL  Howard  has  related  an  instance  of  dislocation  of  lens  and 
capsule  Into  the  anterior  chamber  of  the  eye,  being  productive 
cerebral  dcningcniont,  A  female,  aged  thirty,  suUered  from  jM 
and  iufiammation  in  her  left  eye  fi>r  nearly  seven  months,  during  ' 
latter  tkrco  of  whit'h,  headaches,  attended  with  vomitings,  were 
severe  as  to  deprive  her  of  her  senses.  Mi\  Howard  found  the  whc 
eyeball  inflamed,  and  the  lens,  with  a  small  quantity  of  lymph, 
lying  in  the  anterior  chamber.  Extraction  was  performed.  From 
that  time  the  vomiting  ceased,  and  the  head  symptoms  gradually 
subsided,  and  were  quite  lost  after  forty-eight  hoiu^, 

Dishcaiion  patiiul/f/  foncnrth^  that  is,  into  the  posterior  chaml 
The  lens  does  not  need  much  dis|>lacement  for  this  mxddent  to 
The  least  slipping  suffices.     It  may  rest  a  little  on  (he  iris,  in  whic 
position,  a  piirt  of  the  iris  will  bulge,  while  a  part  will  fall  back  froB 
loss  of  suppoii,  and  will  probably  become  tremiJous,     It  may  &U 
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the  one  or  the  other  of  the  chambers^  the  de^tmciLTe  mtim  iL 
ultimately  develope<L  But  as  yet  we  have  not  learuetl  mnA  ll^i^H 
thiR  acHiideut,  The  cases  that  have  been  recKig-niseil  Imve  bfAli^H 
few  for  our  inBtructiou.  Thei^  is  this  (litierenco  betw»>ii  tb4^| 
f operation  for  **  depression "  vmA  the  injury  to  which  I  am  ii'H 
refemng,  namely,  that  in  the  operation  the  lens  is  denitdid  ^| 
capsule,  or  ought  to  he.  But  fis  oompared  to  the  spontan^ut  d^H 
ctation  of  the  lens  and  capsule  iu  a  eatoraotous  state^  when  1^1 
swing  aliout  in  the  vitreous  humour,  which  i^  partially  or  cnta^^fl 
fluid,  there  can  be  little  meeliuulcal  dilfwrence,  vet  this  foniL  'I 
diwlKcated  cataraetdoes  not  always  irritate*  I 

TtYfttmntf,  If  there  be  no  disturbance^  beyond  the  hjpenx]«i>tiil 
Right,  I  should  not  interfere.  With  the  least  iiTitation,  the  cvhiaI 
practice  is  to  renioxe  the  dislocated  lens.  I  have  never  openitnL  tl 
learn  from  Mr.  Lawsou's  work  on  **  Injuiies  to  the  Eve,  Orbits  ifi^ I 
Kyelids,**  the  pailiculars  of  two  crises  so  treated.  In  the  firtt  tjl 
himself^  he  made  an  incision  in  the  comea-solei'otio  jiiuetion,  paneilB 
cataract  ftpoon  intf)  the  vitreous  humour,  and  lillted  out  the  leeitfttll 
capsule.  The  pujiil  was  widely  ililated.  Vitreous  hiunour  cpfiHB 
as  soon  tis  the  eyelid  was  opened.  This  i»aticnt,  foiiy-six  reareiiHjB 
had  been  in  pain  ti'om  the  time  of  the  accident,  tliree  months  befom  i 
aiul  his  sight  was  almost  useless.  Imjiroved  vision  ensued,  but  t 
did  not  last.     The  eye  became  atrophied  and  blind. 

The  second  case  was  under  the  care  of  Mr.  Bomnan,  also  a  miiiv 
forty-one  yeiu's  old.  The  lens  was  ta.ken  out  in  an  entii^  cmtfitb 
after  seven  weeks  of  dislocation.  Viti-eous  himioin:  was  Ifist^  JUl 
pain  ceased,  and  \nsion  wiis  improved.  "  With  a  ctonveat  ghtsm  hs  wii 
able  to  count  fingers  and  to  gidde  himself  about  a  room.** 

It  may  be  a  surer  pmcecding,  in  the  tii'st  instance,  to  transfix  tie 
lens  with  a  nee^lle  passed  tlu-ough  the  sclerotica,  and  to  push  it  into 
the  anterior  chamber,  to  hold  it  against  the  cornea,  and  theii  t** 
extract  it. 

Where  in  an  viji\  the.  ftindion  of  which  is  ikstroyvdy  the  iiUhatfr^ 
km  w  causing  synqmihetic  in^tntion^  the  opemiion  qf  **  ab«ci$mom'^ 
of  fhf  qfehall^  or  •*  extirpation "  shonhi  be  done.  In  such  a  stat^ 
the  eye  in  which  the  dislocation  has  oeciuTed,  will  be  spoiled, 
so  that  there  is  no  sacrifiee  of  sight,  and  moreover  it  will  be 
much  inflamed.  I  should  prefer  the  former  operation  if'  it  seenie«I 
probable  that  when  the  cornea  was  awaj^,  the  lens  ooidd  be  readily 
ho<:iked  out.  If  the  eyeball  were  much  disorganized,  I  should  px«>^ 
the  latter.  Mr.  J.  Dixon  extirpated  a  tbsorganized  eyeball  on 
acooimt  of  the  lens  having  been  in  the  vitrc»ous  huraoiu'.  It  had  htMin 
there  for  thirt-een  years.     With  the  ophthalmosoope  it  was  seen  u 
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Vhitish  well-defined  substance  lying  at  the  lower  part  of  the  eye. 
Oifisection  showed  that  the  vitreous  humour  was  perfectly  fluid, 
uid  that  the  lens  and  capsule  were  converted  into  a  hard  and  heavy 
Gretaceous  mass. 

Excessive  dilatation  of  the  pupil  is  often  met  with  from  a  blow  on  the 
eyeball.  Blows  from  corks,  especially  from  soda-water  bottles,  are 
fertile  sources  of  this  condition.  It  may  be  imassociated  with  any 
other  damage  to  the  eye,  being  due  solely  to  paralysis  of  the  sphincter 
pupillae,  and  whether  this  be  the  case  or  not,  can  be  readily  ascer- 
tained by  using  the  ophthalmoscope,  and  by  testing  the  state  of  the 
vision  through  a  pin-hole.  If  there  be  good  sight  through  a  minute 
aperture,  the  prognosis  is  favourable,  and  recovery  will  most  probably 
ensue.  As  long  as  the  dilatation  lasts,  vision  will  be  impaired.  The 
dilatation,  although  lessening,  might  not  pass  away  for  months.  In 
one  case  imder  my  notice,  it  had  disappeared  only  at  the  end  of 
a  year.  The  dilatation  may  be  associated  with  paralysis  of  the 
oiliaiy  muscle. 

The  pathology  of  the  aflfection  is  obscure. 

Discoloration  of  the  irisy  apart  from  any  inflammatory  state,  is 
an  efleot  of  a  blow  on  the  eyeball.  It  is  an  ecchymosis.  It  may 
exist  alone,  but  most  commonly  it  is  seen  in  association  with  con- 
junctival ecchymosis.  It  is  not  of  any  consequence,  and  soon  passes 
away. 

Tremulousness  of  the  iris  is  a  serious  result  of  an  accident.  It 
denotes  lesion  to  the  nerves  of  the  iris.  The  pupil  ceases  to  act,  and 
is  motionless.  The  tremulousness  is  seen  only  when  the  eye  is  moved. 
The  iris  then  shakes  like  a  loose  diaphragm.  It  seems  to  reflect  more 
light  than  in  the  healthy  state.  If  the  softness  of  the  eyeball  be 
taken  as  evidence  of  fluidity  of  the  vitreous  humour,  fluidity  and  the 
paralysis  often  coexist.  Impairment  of  vision  is  an  accompaniment. 
The  state  is  irremediable. 

Detachment  of  the  iris.  The  iris  is  often  torn  away  from  its  attach- 
ment at  the  circumference.  The  separation  may  be  very  slight,  so 
as  to  be  overlooked  by  the  casual  observer ;  or  it  may  be  large,  and 
so  form  a  second  pupil.  When  there  is  doubt  about  the  detachment, 
the  student  should  examine  the  eye  with  the  ophthalmoscope.  It  may 
be  torn  away  at  corresponding  parts  of  the  circumference,  leaving 
yjAy  a  central  strip  without  any  trace  of  the  original  pupil,  as  in 
Pig.  136.  In  every  variety  of  this  accident  the  pupil  is  irregular. 
The  detached  parts  never  unite. 

As  this  detachment,  or  coredialysis,  produces  a  second  and  false 
pupil,  the  effect  of  it,  as  a  rule,  is  to  interfere  with  sight,  to  produce 
3onfu8ion.    It  may  even  cause  confused  double  sight  in  the  one  eye. 

F    F 
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It  i«  one  of  tiie  few  eauditious  iq  which  double  sight  caa  esi^  ia  a 

These  effects,  of  cntirse,  mainlT  depend  on    the  extent  of  Ik  j 
'  separation.      When  the  detachment  m  slight^  there  is  pmaotkaQy  i 
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effect.  In  a  case  in  which  the  iundnd  of  the  eye  cx>tild  be  ^efo 
through  the  pupil,  and  through  the  fake  aperture,  the  jiatifint 
eroeived  no  second  image,  although  there  was  a  w^ant  of  aeutenee 
rsight.  This  is  exceptional.  The  folloi^ing  case  is  more  ]r«<markaUi> 
still :  In  ft  well-authenticated  example  of  this  iiyurjr,  the  iris  wm 
detached  in  tliree  places,  while  the  deformed  pupil  remained  in  ti* 
centre;  notwithstanding  this,  the  patient  saw  objects  in  their  propw 
position,  there  being  no  multiplication  of  images,  and  no  imperfectioB  I 
of  sight, 

Detfichment  a/the  irin^  with  lai^eration.  Sometimes  a  blow  detadi^l 
the  iris,  aiid  tears  it  across  at  the  same  time.  Fig.  136  is  illustrative  j 
of  this, 

I  am  indebted  to  Dr.  Browne,  of  the  Belfast  Ophthalmic  Hospitali  I 
for  the  following  rf^markable  illustration.     A  sharp  chip  of  me 


wounded  the  comea  and  the  iris,  and  produced  extravasation  of  bloc 
in  the  chambers  of  the  eye  ;  ami  when  abfsoi-ption  had  cleared  thej 
aqueous  fluid,  the  eye  exliibited  nearly  half  of  the  muFcular  fibres  of  I 
the  iris  torn  away  from  the  uvea,  and  rolled  up,  as  the  above  sketch  f 
sliows* 

These  peculiar  effects  of  violence  to  the  iris,  unattended  aa  they 
may  be  with  destniction  of  sight,  and  sometimes  mthout  damage  to 
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the  uppor,  inner,  and  lower  borders  of  it  were  pushed  b<iak.   TV  I 
lens,  with  its  capsule,  were  partly  disloeated.      The  vitreous  bwnfltf  I 

was  more  or  less  niptnred,  and  forced  forwarrls   by  the  edffe  of  tbf  I 

twisted  lens.     It  was  now  therefoi-e,  so  to  speak,  pai-tiaJlv  dislo<lU*A  I 

The  lens  and  vitreous  body  had  displacjed  the  iris.      When  tlio  hst  I 

and    vitreous    body    w^ere   removed    under    water,    the    iris  sWi  I 

returned  to  its  position.     Amnion's  report  is  very  lone.     It  eiw  I 

a  most  elaborate  and  tiresome  deseription  of  the  inspeotion  of  tii  I 

two  shattered  eyeballs.  I 

In  examining   such   eases  with  the  ophthalnioscope,   the  ciliin  I 

processes  cannot  be  seen,  and  tlus  should  cause   the  nature  of  tbl 

case  to  bo  suspected.  I 

lAtevmikm  of  the  reiitia.     This  does  not  occur  except  in  associAtiaB  I 

with  ha?mon^hage ;  and  enough  hoe  been  said  respec'ting  this,  wba  I 

speaking  of  haemorrhage.  I 

Laccvntioii  of  the  choroid  may  be  caused  hy  blows  on  the  ey%  txi  I 

may  be  the  sole  damage  notieeable.     The   edges  of  the  rent  may  1*  I 

widely  separated  if  the  laceration  be  transverse.     The  white  sclemtii  I 

is  seen  to  shine  through  the  gap.      The  circumference  of  the  wound  J 

is  generally  marked  by  pigment  spots.  I 

Soffrtihig  of  the  ftjchaU  from  ffifklitt/  of  fhr  ntreous  hamovr.     Tki* 
may  be  the  Immediate  effect  of  a  blow,      I  have  seen   it  within  twi 
hours  after  the  eye  has  been  struck*     In  every  case  the  iris  has  h&mi 
tremulous.     In   all,   inflammation   of  the  interior  of  the   eye  hm 
follo\v*xL  1 

hiflmmmtion  of  the  inferior  of  the  ei/efjatL     I  wish  to  limit  my 
remarks  to  those  cases  in  which  the  diseaseti  action  occurs  in  tlw 
interior  of  the  eyeball,  in  a  limited  or  isolated  form,   damaging  or 
spoiling  the  internal  structures  palpably,  while  it  is  scarcely,   on 
*tt  all,  accompanied  by  miy  external  evidence  of  its  existence. 
iuHanimation  may  steal  on  most  inaicHonsly.     A  lady  who  was 
to  me  by  my  colleague.  Dr.  Markham,  was  struck  by  the  lash  of  s 
carriage  whip  on  her  eyeball  while  sitting  by  tlie  side  of  her  husband, 
who  was  driving.     The  merest  temporary  pain  ensued,  and  all  wfui 
forgotten  till  the  arcadent ally- discovered  imiw^Hection  of  sight  raonth^ 
after,  biY)ught   the  How  to  mind.      I  found   the  vih'eous   humou^ 
hazy.     The  fundus  of  the  eye  could  not  bo  clearly  made  out. 

A    lad    applied    to    me    because  he   saw  inipei-fectly    witli    hifl 
right    eye.       He   coidd   only   oonnt   his   fingers.     He   had    \4fiite 
several  ophthalmic  institutions,  and  had  been  suhmittetl  to   diver 
kinfls  of  treatment.     Sixteen  months  before  he  was  struck    on   tli€ 
eyeball  w4th  a  dead  pigeon,  and  vision  was  soon  lost,     I  examine<j 
him,  to  detennine  whether  there  was  any  external  sign  of  injurj'. 
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**  Ophthalmoscopic  cjcamination.    Right  eye  :  The  supt*rfieU]  cki 
pigment  has  been  almost  entirely  removed,    exposing  tW  Mt 
of  orange*ooloured  vessels  as  difitinetly  and  sharply  marked  i»  \ 
injeeted  specimGn  of  intestinal  capillaries,  which  they  much 
A  broad  band  of  brilliant  white,  extremely  ixregTilar  in  f  —    -— ■ 
the  fimdus  of  the  eye  transversely,  siurotinding  the  opt  I 

this  space  the  choroid  is  completely  atrophied,  and  the  white  iiitH 
to  the  sclerotic,  shining  thr«>ugh  the  diaphanous  memhranie.  Ibn^l 
of  pigment,  irregular  in  form,  and  jet-black  in  oolotir,  ore  dotlndciH 
the  fundus  of  the  eye.  The  optio  disk  is  of  dark-grey  ooli^l 
deeply  shaded  towards  the  margin*  For  about  tivo-thirds  rf^H 
circumference,  it  is  surrounded  by  a  line  of  jet-black  jiigment,  HH 
retinal  vessels  are  disttjuded,  and  the  arteries  cannot  be  disliikgniiH 
from  the  veins  by  their  colour.  At  a  little  distance  beMilk  iH 
optic  disk  are  two  small  spots  of  a  gre^nah  colour,  wooBtyJB 
floeculent ;  probably  small  masses  of  effused  lymph.  One  of  thoiwl 
situated  in  the  course  of  an  arterial  branch,  which  passeis  beocttiliibl 
and  is  eoneealed  during  its  transit.  I 

■  *  The  appearances  of  the  interior  of  the  left  aye  ar«  of  tht «»  1 
general  character  as  tho^e  in  the  right,  but  in  a  much  \^em  adntnl  I 
stage." 

The  treatment  is  tlie  same  as  that  which  should  be  adoplfj  % 
internal  traumatic  ophthalmitis,  associated  with  a  auj-faoe  wmiiid. 

A  blow  on  the  eyebrow^  or  on  the  face  in  the  ricimty  of  (kt  ryr,  $rm 
the  hpady  mat/  produce  the  name  phf/tiical  chnnQCx  in  the  f^yebaU,  the  mm 
ejfecfs  OH  ri&ionj  as  icben  the  ajchail  itself  in  stracJr.  I  Imx.-  iru4  w^ 
many  examples,  some  of  which  I  shall  give* 

Effect H  of  blows  on  the  foreheiuL  A  workman,  of  niidJit^  ag«^  ma* 
struck  severely  on  Iiis  forehead,  just  over  the  left  eyebrow,  and  loai 
lost  all  useful  sight.  When  the  swelling  of  the  eyebrow  and  il» 
ecehymosis  had  passed  away,  the  eye  was  found  to  Ije  uselefia*  A^H 
applying  to  two  hospitals  ho  came  to  me.  There  were  no  extOHl 
objective  syTnptoms.  I  discovered  that  the  greater  portion  of  d» 
retina  was  detached  by  serous  efiPusion. 

A  gentleman  while  playing  at  single-stiok,  received  a  emart  eliofci 
just  al>ove  the  upper  margin  of  the  orbit.  Cataract  in  the  ix^rrBBpsxA- 
ing  eye  followed  in  a  few  w^eeks. 

A  cabman  slipped,  during  a  snowstorm,  while  alightiii^  fixun  Ui 
box,  and  struck  his  forehead  against  the  cab-sliait.  He  onkUv 
discovered  tliat  he  had  damaged  Iiis  sight.  Four  days  after  I  mm 
him,  no  mark  of  outward  injury  was  visible ;  his  left  cr\*?ctallin« 
lens  was  dislocated  into  the  anterior  chamber. 

A    child,   four    years    old^   fell    \iolentl3'   while    nunuag^ 
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Ithnr.s  nhinif   flir  nrfnf    Unit   imiinw   iiit1.*i/tih''**  '>*      -■      *  * 
mnif  In    fhr  rflii.<i-  of'  f/r.\f/'ftt/ifif/  sltfjit^   l,i   //*// v/ y  .**,,/ .     .-.  -     •*. 
fin      t'ljilKin^     Imtnuinif    llUJtUf'flft  'I     it*      ffn       inlitlns.,  /•-.,.  • 

n|»lilli:ilmus(o|w  ri'Vi'JiliMl   tliis   to  iii^.     It    is    s-vrril    y-.>-- 
iiirii<i«.n«M|   jiiililii'ly   tluit    w  sfveiv    bL.»\v   on    th-?    t-.-iL.' Ir.     : 
iiijir^riii  offli*'  orliif,  ]»nHliii-iii;:  ]irritrusi(»n  of  th»r  ^-y^V-.tll  :r  :..  .: 
ri'lliilif  is,  wjis  ^•♦•iHTJilly  jittciKlotl  witli  'laiiifip*?   t-.-  v:-:  :_      i  •„ 
tli.it  it    IijmI   1m-cii  so  ill  all  ilie  cas^s  rif  wliu-li  I  lniil  f.ik-rL  l  •  -. 
r»mr    IijmI    Imm-h    .s«m'Ii    by    mo    in    one   yf*ar.      lu    s-.i:^-,    •.-:*:  •   - 
impjiinHl,  in  (ifln'i>  it   was  lost.     T1k»iv»  wrn:-,  t'Mi,  f-..i:^r..  :.  *'•*  • 
all ;  iijiiiu'ly,  inon'  or  less  loss  of  motion  in   th*:*  orbital  12. .-  .  -. 
absi'iM-c  of   any   ««.\t<Tnal   cliaii'j;'**  in  tli».*  oyoball,   ox'i^rj-t  '.v'.  :    • 
jm|>il  was  inacti\«'. 

TIh'  sani«'  con^litions  w<»ro  notictMl  uftor  severe  iiiflaiUTnat:  :.   :  *. 
orbit.il  mntcnts  ronsiujucnt  on  i ho  injecting  of  an  orbital  iiu. v--. *. 
l»Miti«ul;irs  of  wliii^h  will  bo  found  in  the  ehapttrT  i.>ii  '•  X;i.-\~>."'   ':.  • 
only   within    tin-   last    fow   yoai*s   that  I  have  exainin»-d    s\  :.    .*- 
o]ililli.'ilnio^co]»ically. 

I'n'it^  Hi  ri  I /'I /•//■'<  i/ftnftiifr  fo  ihf  nptir  acrrv.     A  iiiilitarv  "liif-r. ' 
tirnnlv,    \vji>   thrown  (»ut   oF  liis    (log-oart,  and    stru<-k    «»n   h>  :. 
l«in|»h'.      Wln'ii  1  saw  him,  about  a  weok  alter  ward??,  th»-n-  "w.;*   • 
:i(ul«'  cubital  iM'llulitis,  with  the  a(rou.stomod  protrusion  of  th^  ►-v-' 
:in<l  inij».'iir«'«l   \i>ion.       'J'in' orbital  symi)toms  subsiJin^r.  th-  ♦^'   • 
;.  r.HJu.iIly    rrlurnrd    in    the   orbit,  but    the  ocular    iiiovenients  ^\-:- 
ini|»;ili«M|  in  an  upwai'd  dii'rction,  tho  rectus  superior  ])ein<»'  ]»ar;i:\::.-: 
\'i.  Ifii,  hnwrvir,  lircamo  worse  and  worse.     In  order  to  crtft  th:^  il  .. 
out   nf  ij.hjinchrry    in     London,   h<»  was  sent  for  a    vovaire  to  N •» 
/•.'ihiiMJ.     Albr  thr  hipsc  of  nin<'  montlis,  I  exaniiiiod    him.     T.- 
r\tiiinr  of  thr  t'Nrball  srrnnMl   hraltliv.     The  loss  r>r   power  •':  '... 
r.M  Ml      njH'ri«»r  \\a^  a^  niarkrd  as  brforo.     Thero  was  t«.»tal  ]»li!HLi:->- 
( )|.hih.iliiio^«n]iI«'  in\«stiii-ation  n'\<'alrd  bluish-white  atniphv  01  t  .* 
i»j.ii<    II.  r\r,  with  a   j:iL:i:«'d  chiiroidal   rim,  and  the  usual    aei»i»mpa:;t- 
inv  cMiil  I'.n  t.ij  >iMt«'  of  tin'  crntral  artery  of  the  retina. 

An  .111!  .in  with  an  nlj^rnc-tcd  larrymal  duft,  applicMl  to  a  siu*irt ■•■:•.. 
An  ih'-ir- iiu.il  ;iltfni|it  w;i-»  niadf  to  |»ass  a  stylo.  Acute  inflaniT:.;.- 
I1..11  :.<i|».'r\.'n«'«l,  rMn-»i«h'r:ibh»  jirotrusion  of  the  eyeball  followt'd  n* 
"n<«-.  .sntl  \i-i«>n  w.i-  s-»on  ln>t.  Tlirro  w*.Tr  no  oor<d»ral  s\in]»t»»ip.>  •  I 
:iii\    KmhI.      I    «\:iniin«'d   tin-   interior  <»f  tho  I've  four  lunuths  atVr 

•   u.r^  th«'  rxid.in'..  o|'  j.:i-t  oj.ljr  uouritis,  tho    dotails  of  whisu 

not  Im-  L.'iv«-n. 

i|»|m';m  ,  to  nn-  th.it   thr  |»Mralysis  of  tho  orbital  uiuscdes  mav  b- 
lin.'d  in  tlir  Nunr  way.  /.^.,  by  tlio  implioations  of  their  norv— 
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But  ao  theory  that  has  been  offered,  and  there  hnx^ 
Buffioidntly  accounts  for  it.      Although    the    frunt  of  tlie 
is  much   thinner   than   the   back    part,  yet   it   is   not  the  tlmffl^l 
portion,   that   which   is  just   behind   the    attaohmeut   of  tlit  iv^ 
xnuBclcs,  which  commonly  gives  way.     Ae  the  fimnlion  hm  not tb 
tflightest  practical  bearing,  I  shall  eaj  no  more. 

I  am  in  the  habit  of  calling  this  accident  a  disorganiziiif  m. 
because  it  affects  ao  many  parts,  and  inflicts  such  terribk  injinr 
Indeed^  in  the  worst  cases,  aU  the  internal  jmrts  of  the  eu  ii» 
implicated  in  iiyury,  and  the  eye  is  destroyed.  The  m»  b  lan* 
or  less  detached  at  ita  drcumference,  and  prolapse  eustjee.  Fiir  l^ 
illuBtrates  the  appearance.     The  crystalline  lens  i»  ^nenilly  foiW 


Fi<i.  187. 


out  and  lost.  Vitreous  humour  escapes  fireely.  There  h  alwtp 
haemorrhage  from  the  ciliary  processes  and  the  choroid ;  and  -wbm  it 
is  severe  from  the  latter,  the  retina  is  tlisplaeed,  and  may  even  W 
prolapsed.     The  duimbers  are  always  filled  with  blood. 

In  a  leaser  form  of  iryury  where  the  rupture  is  nna&sociated  wilh 
the  dislocation  of  pmH:^,  as  the  choroid  coat  or  the  ciliary  appft* 
ratus  iH  damaged,  the  pupil  undergoes  a  chiinge  which  must  to 
referred  to  damage  of  the  ciliary  nerves,  causing  partial  paralysis  of 
the  iris.  It  is  dislocated  to  the  utmost  to  the  injured  side.  Some- 
tiniCB  tlic  iris  disappears,  after  the  manner  explained  above. 

Exfrrmii  eiisiocafion  of  cryatallme  km.  Sometimes  a  blow  produc«« 
a  rent  in  the  sclerotica,  while  the  coujunctiva  remains  intact,  or  but 
ttlightly  torn,  and  the  crystalliue  lens  is  forced  out  of  the  eye,  and 
rests  lictween  these  in  close  proximity  to  the  cornea,  eonstitnting 
what  is  called  external  dislocation  of  the  lens.  The  conjunctiva 
stretches,  and  l>y  that  the  lens  is  retained.  With  this  the  choroid 
coat  is  torn,  and  the  iris  is  more  or  less  paralyzed  or  torn,  and 
a  portion  is  always  carried  out  wnth  the  lens.  Fig.  138  exeniplifieA 
this.  Much  blood  is  otfuscd  within  the  eyeball,  but  when  the  eiftisiou 
IS  confined  to  the  chambers,  or  occurs  in  them,  and  to  a  limited 
degree  in  the  vitreous  humour,  virion  may  not  be  lost ;  but  wh**n 
it  is  effused  between  the  coats  at  the  i'lmdui*,  tlie  eye  is  spoili 
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lesft  interferenoe  the  better.  But  very  Beldam  indeed  ooxt  ^  <  B 
aeoesftary  to  act.  1  have  thouglit  it  pnideiit  a  few  times,  bontipl 
Hmount  of  the  prolapse,  from  the  large  bit  that  was  h^mginy  anLtj  ■ 
reduoe  the  flap  with  a  pair  of  Bi^issors,  and  so  to  leasea  or  print  I 
irritation ;  but  iu  general  nothing  of  the  kind  is  needed.  B^  i  I 
natural  and  a  Bafe  process,  whatever  h  superfluous  and  not  waatci^sl 
the  process  of  plugging  and  cicatrization  is  removed.  The  «ppBi»  I 
tion  of  nitrate  of  silver  cannot  be  beneficial ;  it  deetrovs  priioan  I 
rdcatrization,  and,  besides,  increases  inflammatory''  a«}tion  bv  irritaiiai  I 
the  eye ;  so  that  it  h  doubly  hurtfuL  I 

Comtitutionai  trmfment  inmt  not  l»e  negled^i^  and  all  meiiiinl  I 
likely  t^j  jirevent  or  reduce  acute  inflammatorj^  action  moflt  \t  1 
attended  to.  I 

When  it  is  clearly  ascertained,  however  early,  that  a  wounded  iji  I 
is  de(^idedly  lost,  and  that  suppurative  inflaniniatiun  has  set  in^  w3l  1 
the  acoTjmpanying   pain   and   constitutional  distuxbanc»c« ;    or,  m\m 
such  should  supervene  at  any  stage  of  treatment,  operative  siixmt 
should  be  resorted  to,  and  the  eyeball  removed.       Poeaessing  «iA  1 
meaoH  for  safe   and    instantaneous   relief,   and   by    which     beotar  I 
the  greatest  protection  is  afforded  to  the  other  eye  from  eynijititbcfit  1 
ophthalmitis,   we    ought    not    to    allow  a  continuation    of  suiTeriii|E 
and   prostration  which    no   other  treatment  will   check,    and  whirh 
ceases  only  after  certain  consecutive  morbid  changes  in  the  lo«t  organ. 

Actual  dUkicatmi  of  the  eijebatl  may  otTur  fnmi  a  blow,  8uch  ta 
initanoe  is  quoted  by  Mackenzie  :  "  A  man  was  struck  with  a  racM 
ball ;  dislocation  occurred.  It  was  eo  complete,  that  Covillard,  th# 
surgeon,  found  one  of  the  patient's  friends  ^^ith  scissors  in  hand  ready 
to  cut  it  away.     Keduction  was  eflected,  and  vision  was  restored/^ 


WOUI«rDf%   OF   THK    EYEBALL,    INCT^UTUNO   THE   SLIGHTEST    ANf>    THK 

M08T   SKVEKF., 

Abrasion   of  the  corneal  mtr/ftcc.     In  this  which  is,  mechanically 

eaking,  the  slightest  of  corneal  wounds,  the  epithelium  is  srraped 
ofl".  Generally  speaking,  the  accident  is  of  little  import,  but  it 
might  produce  destruction  of  the  eyeball.  The  s^-mptoms  are,  pain, 
intolerance  to  light,  lacrymation,  the  sensation  of  something  in  the 
eye*  But  as  these  results  are  common  to  other  injuries,  oorrect 
diagnosis  can  be  made  only  by  an  inspection  of  the  ocular  surface. 
Therefore,  w*henever  an  injury  is  received  and  the  eyelids  are  oloeedt 

involuntary  aii  oommon  to  all  injuries,  no  one  can  tell  what  liaa 
iacituaUy  happened. 

The  repair  is  so  simple  and  so  rapid,  that  eurgieal  aid  i»  rarely 
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less  interference  the  better.     But   very    seldom    incite'  P 

necessary  to  aot.     I  have  thought  it  prudent  a  few  tim  j 

'ffTOnp  .^  ...  .  ^      ^       ^^^  ,^^^^  ^^j^  ^j^^^  ^^^  han^iM  amjflj 
wountled  |)art,  a  meonauieal  mterrupiiuu   ^i»      *   i.,    i   _  T^^H 

heen  called  a  stimulus,  from  the  resultant  train  of  phenomeuA,  «i|^| 
18  speedil}'  followed  hy  an  increased  quantity  of  blood  in  tbe  \i^| 
of  the  conjunctiva  and  eelerotioa  ;  and  thus  the  materials  wbeikC^I 

each  is  to  he  made  good  ai*e  bi-ought  in  great  abundance  U^M 
"part.  There  cannot  he  a  doubt  that  as  those  vessels  eomparitil^l 
so  remote,  are  thus  affected,  so  the  part  of  the  eornetd  tivl 
intervening:  between  them  and  the  seat  of  injury,  is  pervaded  Kt^I 
corresponding  change,  that  it  is  one  of  exalted  nutritive  vigoTir:tW 
play  of  forces  and  the  interchange  of  materials,  which  maii  tt 
nutritive  function,  being  more  energetic  and  more  rapid  than  befar.  I 
In  a  short  time,  even  in  a  few  hoiu^,  as  he  had  asoert;.*      '       'ir 

I  of  the  lower  animals,  the  vicinity  of  the  injured  pir  -  tn  ' 

contain  in  abiiiidancc  those  minute  particles,  nuclei,  op  cvtoblaist^  ■*  * 
they  ore    called,   which  exist  natiu-ally,  though    sparingly*  in  tlw 
corneal  lamell®,  and  the  relative  quantity  of  which  may  be  regained  i 
in  most  oases  as  an  index  of  the  intensity  of  the  nutritive  ftm(^ti0&.  < 
These  particles  hastily  and  imperfectly  forme<l,  are   speedily  fomd 
choking  the  interstices  of  the  tissues  in  the  lips  of  the  wound,  aisd 
covering  its  surface,  so  m  to  occupy  whatever  spaee  was  left  betwMi  I 
its  opposite  sides,  and  bringing  thera  into  temporary  union.     From 
the  presence  of  these  embryo  materials  of  new  tissue,  is  derived  tlial 
slight  milky  opacity  which  envelops  and  marks  the  seat  of  woundi^ 
and  w^hich,  if  the  injury  be  extensive,  may  engage  a  oonsideraUe 
extent  of  the  cornea  in  the  direction  of  the  neighbouring  blood- 
vessels.    The   brca(4i   being   filled,  the  new  material   is  gradnally 
transformed  into  products  resembling  those  tissues  fi'om    which  it 
has  been  formed,  the  blood-vessels  resiuue  their  normal   size  and 
length,  and   in   the   most  favourable    instances   all    vestige    of  the 
wonderful  process  which  has  taken  place  vanishes  away. 

Such  is  the  progress  which  usually  ensues  when  the  oomea  is 
punctured  hy  the  needle  in  the  operation  for  cataract.  In  wounds 
witli  loss  of  substance  or  attended  with  extensive  division  of  parts, 
ttie  demands  on  a  tissue  so  feebly  nourished  mtist  exceed  its  limiteti 
power.  The  result  will  be  oftentimes  the  failure  of  the  adhesiTO 
pmcess,  %>-ith  the  establishment  of  a  temporaiy  ulcer  or  open  breacli, 
and  often  with  actual  sloughing  of  the  lips  of  the  wound.  The 
reparative  action  then  is  slower  and  by  granulations. 

rhesG  ore  valuable  observations,  the  understanding  of  which  will 
he  the  surest  safeguard  against  the  officious  meddling  of  hurtfitl 
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tion  IB  only  a  matter  of  degree.      Th© « 

urijMji  QA  in  true  staph jlf/nia  of  the  eomeft  cxr  »-   . 

inereftfe  In  the  volmne  of  the  eyebcU^  mud  the  t 

of  irritation  and  »}  Qi[mthetie  afleclioti  of  tlie  oil 

more  likely,  £rt>ia  the  mere  fiain,  whidi  is  tusu]  ^ 

ieemii  to  arise  solely  &om  distentioo :  m  remit  almost  iiieTxtaUriAi| 

t  the  eyeball  in  miii^h  stretc^hed.     Thia  eplaigwucnt  u  iIIiMtiileilfs| 

'  naittplt^  of  the  difteane  (Fig.  1^59)  dcetdied  fecMm  cum  of  mj] 

At  three  year8  of  age,  an  accidental  blow  wwm  re«?eiTcd  oaiil 

Lfje  frr^m  a  beef-bone  thrown  by  the  girl*fl  bther*  mod  d^  m\ 
mediately  lost.  From  the  pofiitioii  and  eideiit  of  the  < 
the  cornea  I  ooueeive  that  it  waa  bnnit.  At  foizrt€«ii  yest  of  if  I 
the  eyeball  Ix^gan  to  enlarge.  It  then  became  paiuftil,  and  ^ 
tf>  iiifroane  and  to  aehe  for  two  yean^  sin<je  which  it 
stationary  and  nearly  devoid  of  uneasineea.  The  eoMnmm  wsa 
and  blue,  exf cpt  at  the  eicatrix,  and  the  wJeiotiea  ^uerallT  < 
with  inegiilar  dark  blue  protrueions.  The  other  eye 
*tympathetieally  affected.  The  long  interval  in  this  caaeyhclwllil 
rer^eipt  of  injury  and  the  enlargement,  is  remarkable. 

In  the  first  vohmie  of  the  "lancet"  for  18-jO,  Mr.  I>isoal0| 
recorded  some  exam  pi  en  of  this  atfeetioo,  occurring"  from 
I  will  giv«?  twci  of  tlienj.  A  delicate  boy,  five  yemrs  old, 
a  wound  on  the  cornea ;  the  iris  prolapsed,  and  the  lens  «Dd  ' 
became  opaque.  A  Httle  more  than  two  years  afterwmfda  the  vU^j 
globe  was  enlarged^  and  it«  forepart,  changed  into  a  half-ci{«qai«j 
oonioal  protuberance,  of  a  dark  bluish  (M>lour.  Five  y^mn 
the  eye  was  considerably  larger,  the  cornea  more  nearly  he 
and  its  surface  uneven  from  hypertrophy  and  vemcatioo  of 
epithelituu.  The  sclerotica  was  thinned  and  bluish  in  sew^nd 
imd  unsightly  ;  iM^iden,  there  was  much  pain.  The  central  third  < 
the  cornea  was  cut  off,  and  after  various  symptoms  and  €onseqneiic«%l 
that  need  not  he  detailed,  the  eye  ultimately  dwindled  to  a  little  1 
than  the  bulk  of  the  »^)mu]  one.  itr.  Dixon  remarks  that  the 
chat»gi»H  wliit'h  took  place  in  the  w>niea  itself,  and  in  the  chaml 
the  aqueous  humour,  appear  the  more  unaeoountahle  a^  the 
undf*rg«ine  comph»te  abHorplton,  T  presume  it  is  infem?«d,  that" 
the  removal   of   the   lens    the    |Kjsterior   chamber    would    he 

Jot  less   destroyed,  and   the  acpieous  secretion   arreeted.     He 
that  the  pain  seems  to  have  been  entirely  owing  to   d'  j 

the  fore[»art  of  tlui  eye  from  over- secretion  of  aqueous  li  „.,„.,  _ 
vitreous  l»ody  being  apjiarently  unchanged  either  in  bulk  or  quality. 

Ancffher  case  is  remarkable  as  showing  the  peri<Ml  over  whieh 
•ii««MiiMiil  action  extendcil     An  extensive  wound  of  the  o^irn*^ 
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which  an  artificial  eye  was  fitt^,  and  I  nerer  saw  a  nioer  adaptatiQii 

of  this  appUftnee. 

Woundn   of  the   cornrn   tvith   proinjvif   of  the   irU,     By  the  iann 
prolapfte,  18  always  meant  partial  protrusion.     An  aocidental  peo©*^ 
trnf  iiif^  wound  of  the  cnirnea,  whet  her  hy  puncture,  incision,  or  rap 
is    almost  iiivariahly  fnllfiwed  hy  prolap&e  of  the  iris ;    and   this 
still  more  sure  if  the  wountl  be  near  the  margin  of  the  oomea-.     Tlia 
iris  is  carried  out  hy  a  gush  of  aqueous  humour  wliich  e»oa]ies  witl 
varying  force,  according  to  the  nature  of  the  accident,  and  beecanasl 
wedged  in  the  gap.     By  the  elasticity  of  the  cornea  the  prol 
piece  is  tightly  embraced, 

Fio.  110. 


The  effect  on  the  pupil  is  alwa}^  marked,  there  is  distortion  wit! 
diminution^  the  aperture  being  pulled  to  the  spwit  where  the  iris  hafi 
esc4iped  (Fig.  140).    The  pupillary  movements  are  therefore  interfered! 
with*    It  is  seldom  with  a  lateral  prolapse  that  any  pai-t  of  the  pupillarr 
edge  is  involved  ;  although  as  a  very  rare  oeciureuce  I  have  seen  tlit- 
greater  part  of  the  iris  tlimst  out  in  this  position,  carrying  with  it  tin 
entire  pupil,  and   streteliing  the  rest  of  the  iris  across  the  chaml 
With  a  central  wound  of  the  cornea,  a  very  slight  pndapse  nuK| 
destroy  the  pupil.     The  worst  of  this  class  of  oasc^  is  that  in  wliic 
there  is    a  eonsidcrabh?  rout   there,   as  in   Fig.    141^  the    anteria 
ohamber  being  destro^x*d,  and  the  iris  in  contact  with  the  cornea, 

Fio.  Ut* 


Thefie  aoeidents  are  remarkably  common ;  the  conunoneet  of  all  thf 
severe  ones,  and  occur  for  the  most  part  among  children  dining-  p^  ^ 


1.^. 
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wos  well  dilated  and  perfectly  round,  showing  that  the  iris  was  quit^ 
extricated*  The  dilatation  was  kept  np  for  several  days,  A  smiill 
Bear  on  the  coniea  is  the  only  traoe  of  the  aeeident* 

As  to  manijinlative  measures,  nihhing  the  eoniea  gently  thniugk 
the  inediura  of  the  upi>er  eyelid  for  a  few  seconds,  bo  as  to  push  badt 
the  iria,  and  then  Bnddeulv  exftoaing  the  eye  to  a  bright  light; 
repeating  this  several  tiraes  in  succession,  taking  eai'e  that  the  eoxmd 
eye  is  shaded  while  the  friction  is  employed,  and  8imultajie<»iisly 
exposed  to  the  light  with  the  injiu*ed  one. 

Where  a  Httle  hag  of  iris  protrudes,  using  atropine,  chlorofonning 
the  patient,  puncturing  the  bag  to  empty  it,  and  pressmg  badt 
the  collapsed  bit. 

A   small    or    moderate-sized   prolapse   generally   passes    through 
its  destined  stages   of  repair,  wthout  any  ulterior  result,  provid( 
ordinary  core  he    observed   d\iring   the   period.     The   care 
in  doing  everything  to  soothe  the  eye,  and  in  closing  it  with  co 
plaster.     In  addition,  the  patient  should  be  kept  tranquil*     Th 
measures  should  be  continued  till  the  lacrymation   and  iutolenmc 
to  light  have  ceased,  at  wliieh  time  the  repair  is  well  establisl 
a  condition  that  will  be  manifest  by  the  loss  of  the  imdue  vascularii 
in  the  eyeball,  except  just  where  tlu^  prutmsion  is,  the  vessels  the: 
being  the  last  to  disappear.     Eut  if  the  wound  involve  a  portion  of  th( 
sclerotica   as  well   as  the  cornea,  and  involve  the  Bensitive  cilii 
region ;  or  if  the  prolapse  be  very  large  ;  or  if  it  be  acoompanied  wit' 
any  other  damage  to  the  eye,  any  of  the  other  effects  of  a  blow 
there  is  greater  seriousness   in  the  accident,  and  longer  treatm< 
is  needed. 

Some  notice  tttitsf  he  taken  of  the  piece  of  ilUplaced  irU^  tfiat  irtft 
t/ie  t't/ebaii.  In  primary  prolapse  the  less  that  is  done  the  better,  I 
have  tried  all  the  recnnmiendations»  and  carefully  watched  tb 
dilferent  kinds  uf  ti'eatment  employed  hy  other  surgeons,  and  I  eomi 
tu  the  conclui^ion  that  those  patients  did  best  in  which  ther«^  was  n< 
irritation  produced  by  the  nitrate  of  silver,  or  any  other  drug  ;  the 
made  the  best  recoveries. 

Nitrate  of  silver  h  apt  to  desti-oy  the  adhesions  to  the  cornea,  and 
thereby  produce  a  greater  prolapse, 

I  never  snip  away   any   portion  of  tlie  iris ;  it  is  mmeeessa: 
because  the  soft  and  delicate  hit  never  irritates,  and  the  act  of  cuttinj 
it  away   is   itself  an  injury,  wliicb  has  to  be  repaired.     Whatever' 
is  not  needed   in   the  formation  of  a  proper  cicatrix  is  sure  to  be 
efficiently  and  neatly  removed  by  a  niitm-al  prowss,  and  with  a  bett 
and  tpiicker  result  than  if  interfered  with  hy  art, 

Secondary  prolapse,  occasioned  by  idceration  of  the  corneal  wound. 
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of  the  pupil,  except  wliere  there  was  adhesion.  A  small  pointed 
opacity  with  an  irregular  dot-like  outline  in  the  lens,  oorrespondiDf 
to  the  iris  injury,  was  evidently  the  course  the  thorn  took,  Thi*  reet 
of  the  lens  was  transparent.  There  was  no  mistake  about  my 
observation.  The  novelty  of  the  case  induced  me  to  examine  il 
thorougldy. 

Mr;  Power  in  his  "  IllustrationB  of  some  of  the  Principal  Diseoaei 
of  the  Eye/'  gives  the  case  of  a  delicate  girl,  who  wotmded  het  e; 
with  a  pair  of  scissoi^,  just  at  the  conieo-sclcrotic  junction,  penetml 
the  iris  and  the  lens.  Dilatation  of  the  pupil  showed  a  large  whitt 
patch,  with  numerous  striae  emanating  from  it,  apparent  with  the 
naked  eye  and  the  ophthalmoscope,  A  year  after  the  patient  wm 
examined,  and  the  opacity  wa"*  stationary. 

Parfmi  repair  of  irm  opacitij.  Mr.  I\iwer  gives  also  an  instance  of 
the  actual  lessening  of  a  partial  traumatic  lens  opacity.  A  boy  w«« 
wounded  in  tlie  eye  with  a  ateol  pen  xiroi>eiled  from  a  catapult.  The 
sclerotica  was  transfixed  just  heliind  the  attiuthment  of  the  iris,  TUi 
lens  was  penetrated  and  marked  mth  a  black  stain,  whicli  migl 
have  been  ink  with  which  the  pen  was  charged^  but  more  prohahl 
it  was  a  portion  of  the  pigment  of  the  ciliary  processes.  After 
short  time  tliree  strico  radiated  through  the  inner  segment  of  t 
lens,  and  were  plainly  visible  under  the  ophthalmoscope,  T 
months  alter  the  accident,  there  was  searoely  a  trace  of  the  original 
injury. 

Another  accident  which  tends  to  illustrate  this  subject,  is  recorded 
by  M.  Desmarrcs,   *'  Maladies  des  Yeux,"  vol.  iii.  p.   22-25 
engineer  received  a  small  piece  of  steel  in  his  eye,  it  transfixed  tl 
cornea  and  tlie  iris,  and  penetrated  the  lens.     Much  inflammati^ 
ensued.     With  the  ophthalnioecopo  a  dark  body,  the  size  of  a  pin*i 
head,  was  seen  near  the  external  horder  of  the  lens,  just  opi:>o8ite  th< 
wounds  in  the  cornea  and    in  the  ms.     It  was  surrounded  by  a 
nebulous  opacity.     The  inilanimation  lasted  for  ibur  weeks.     Th«(j 
opacity   then   diminished,   hut   tliere   remained   a  dark   spot,    witl 
reduced  opacity,  nhoiit  twice  its  size.     Sight  remained  good.      Al 
the  end  of  tliree  months  things  were  in  the  same  state. 

The  morbid  chauyca  Ofxurring  in  the  lenn  dnd  ii^  capmk,  from  woun'  _ 
by  which  cataract  is  formed,  ore  given  in  a  summary  by  Stcdlwag. 
These  are  extracts  from  it : 

**  Partial  troumatio  cataract.     Very  fine  punctures,  which  do  n^ 
penetrate  deeply,  heal,  in  Rome  rare  cases,  without  lea^dng  the  lej 
trace.      Usually,   shortly   after    the   injury,    superficial    cloudia( 
occurs   around    tJio   wound    and    subseiiuently   disappeaiB,       Mol^ 
frequently,  however,  the  opacity  becomes  poimanent,  and  at  the  ^)oi 
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Cataract  needle,  in  variouB  manners  thirty-six  times.  Opacity  of 
lens  followed  in  one  case  only,  probably  from  its  having 
unintentionally  WDumk^L  The  capsule  retniiiefl  it-8  coiuple 
tmnsparenoy,  and  the  wounds  in  it  healed  ivithout  lea\4ng  a  cie 
e^'eu  when  it  htwl  been  diWded  transversely.  He  piinetured  ti» 
posterior  portion  of  the  capsule  seven  times.  L*eiitiriilar  eatiinM 
ensued  in  one  instanee  only.  He  ineised  the  capsule  twelve  tim«s 
and  on  eleven  occasions  the  lens  became  opaque.  Woiinds  of  tlu? 
posterior  capsule  were  not  followed  by  opacity.  In  seventeen 
experiments  the  anterior  poiiion  of  the  lens  was  puntytured;  no 
\i8ible  change  occurred  in  the  eye  in  twelve  of  these.  In  thnt 
lentietdar  cataract  occurred,  and  in  two  \iolent  internal  ophthalmia 
Vf  nine  instances  in  which  incision  was  made  into  the  interior 
part  of  the  lens,  four  were  not  followed  by  any  morbid  change^ 
while  in  the  five  others,  where  the  wounds  were  deeper,  catuiii 
ensued. 

Superficial  injuries  of  the  lens,  on  ita  posterior  surface,  were  noi 
followed  by  cataract.  8uch  wounds,  wliether  of  the  anterior 
posterior  part,  when  not  accompanied  with  displacement,  produeed 
change  in  the  eye.  In  a  few  days  they  were  completely  he4Lle 
Wounds  extending  to  the  centre  of  the  lens  were  constantly  follov 
by  cataract,  iritis,  and  inflammation  of  the  globe.  Of  elev 
experiments,  in  whicli  the  lens  was  digiplaced,  three  wen^  na 
followed  by  cataract,  wliilo  in  the  others  opacity  of  the  crystal 
and  \iohmt  internal  ophtlialmia  ensued.  Parallel  results  on  a  mu 
snuiUer  scale  have  beeu  obtained  by  other  Continental  surgeons. 

Snppoaed  reproihwtioH  of  the  cn/sifi/h'ne  lem  tn  nttfti.  In  a  public 
tion  of  the  late  Mr.  Gutlirie's,  in  1834,  on  the  certainty  and  safety 
with  which  the  operation  of  extraction  of  cataract  from  the  hirnian 
eye  may  be  perfoi-nied,  &c.,  p.  4-i,  an  instance  is  given  of  what  tl 
author  considers  to  be  regeneration  of  the  lens.  "  Anne  AVhoUj 
aged  twenty4hi*ee,  came  under  my  care  nine  years  ago,  whe 
foui^teen  years  old,  having  congenital  cataracts  of  lx»th  eyes^  oii 
which  I  operated  with  success.  Some  circumstanc439  induced  h€ 
mother  to  go  out  of  town  suddenly,  before  the  eyes  were  quite  <4eo 
and  I  did  not  see  her  again  until  the  lltli  of  March  la^st,  when 
small  portion  of  capsule  appeared  to  impede  vision  at  the  lower  pju 
of  the  pupil  of  the  right  eye,  the  left  being  rjuite  iree.  Supposir 
that  the  removal  of  tliis  poiiion  of  capside  would  improve  her  sigh^ 
I  prf>iK)s<Ml  it  to  her,  and  ou  doing  it,  I  fuund  to  my  great  8urj>rLS 
that  the  lens  had  been  reproduced,  and  was  fjuite  transpart^nt. 
heoame,  of  course,  opaque,  and  is  now  ilissolving  iu  the  usu 
manner." 
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wlien  my  noxt  observation  was  made,  there  romainod  only  a  \miim 

of  contracted  timios, 

I  have,  ou  ^uiuo  occasions,  seen  a  small  globular  prolapse  of  tk 
retina  and  clioroid,  through  a  sclerotic  wound.  It  looked  like  & 
pupil  in  the  sclerotica,  I  have  never  been  able  to  watch  such  to  tlw 
end,  as  there  has  invariably  betjn  some  inlerruptioUj  by  which  tk 
patient  was  lost  sight  of. 

Laeerated    sclerotic    wounda    sometimes    unite,   and    8om< 
suppurate. 

T/ie  tveatmeat  comiHU  in  clmiufj  the  breach.  When  the  edges  are  in 
apposition,  nothing  more  is  wanted  than  to  shut  the  eye  and  to  k«^ 
it  closed  by  plaster.  All  is  then  plain  and  easy.  But  nothing  that  can 
bo  done  in  the  way  of  eompressiug  or  baodagiug,  can  bring  together 
tlie  lips  of  a  gaping  wound.  For  sucli  Mr.  Bowman  has  sugj 
and  prac'lised,  the  easy  and  simple  expedient  of  a  suture.  We 
tuld,  on  the  authiirity  of  Mr,  Lawson,  that  he  adopted  it  in 
wises.  In  the  fii'st,  an  adult  male,  the  woiuxd  had  reman 
patulous  five  days,  after  an  injury  from  a  piece  of  metal  that  had 
been  stuck  in  the  sclerotica,  and  was  pidled  out.  In  the  second,  a 
child,  no  attempt  at  union  had  taken  place,  one  week  aft^er 
accidental  wound  finom  a  piece  of  ohina.  In  both  C4i8e8  immedii 
adhesion  followed  the  application  of  the  stitch.  The  man^s  case 
complicated  with  other  damage  to  the  eye,  but  sight  was  so  fjir  sav 
that  No,  10  Jaeger  test  type  could  be  read.  The  girl's  eye  got  q 
well.  The  suture  in  each  instance  was  a  fine  sUk  thread,  to 
ends  of  wdiich  were  attached  needles,  for  the  purpose  of  transfixi 
eOA^h  lip  of  the  wound  from  within  outwards.  This  is  a 
addition  to  the  ti'eatment  of  these  accidents,  and  should  be  practii 
in  all  gaping  womids  whenever  it  is  applicable.  The  suture  shoi 
be  removed  before  it  becomes  a  source  of  irritation.  The  needi 
must  be  short  and  very  much  curved. 

I  cannot  say,  from  practical  experience,  what  is  best  to  be  d 
when  there  is  a  prolapse  thrtiugh  the  sclerotica.     I  suspect,  howevi 
that  the  less  there  is  of  iaterfereuce  the  better.     The  eflbii  of  nati 
is  likely  to  do  more  than  the  liand  of  ai't. 

UiiHJihot  inJitrivH  to  ihe  vr/cf/itll  bf/  small  shot.      8uch  accidents 
usually   very  severe,   from    the   velocity   with    which  the   shot 
projected.     The  eye  is  nearly  always  destroyed  at  onoe*     There 
exceptions  in  the  ioHtauces  of  spent  shot.     Two  ca,ses  are  recnirdedj 
in  each  of  which  a  small   shut  penetrated  the  cornea,  fell  into  ti 
anterior  chamber,  and  was  extracted  without  detriment  Uj  the  e^ 
Wlien  an  eyel>all  is  shut  withiti  a  short  range,  even  very  small  sb 
may  be  driven  entirely  through  it,  and  lodged  in  the  orbit 
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mnmivs  to  the  sitrface  of  thk  ete  from  cumncAi^ 

S  \  li '  HI'    iW    MX'} HRNTS — KFFKcrs^TREATMENT. 

SrRONfi  <*ln^iincal  agont*  applied  to  the  eye  very  rapidly  ea 
iiit1nrinH\    mmI    Ihon.^finv    quioklj    ajjoil    the    tissues    whici 

It  in  unt  u«Hu>RHary  tt»  desoribe  the  tsoveral  offec'ts  of  these  aocj 
tin  Mvni|>ttiiiis.  All  tliat  ikhhI  ho  done  is  to  spfak  of  the  imnii 
t1iorap*^utii*  mt'iu4un>8  ariHirdiii|c  to  the  nature  of  the  da 
Hnlwtaiit'tv  lunl  then  t»f  the  remedy  tor  the  after  or  seeondfl 
of  the  muiie. 

TREATMENT. 


All  I'easonaWe  effiirt    &houhl  be  made  to  limit  the  action 
ehetiiieat  agent,    hy  removing   any   part   of   it,  as   far  as   \xm 
that  might   ut»t    liave    exhausted  its  power,   by   wasliing,    elth 
neuh'alizati*»n. 

'VUv  irvv  use  of  water  &liould  be  first  resorted  to. 

After  tlie  waaliing,  Boienoe  must  supply  re-agents. 

Wherv  a  fffroitf/  nlknli  has  been  applied,  aeetic  aeid  is  beat 
purJK^sf^ 

A  druc*hni  of  the  aoidam  aeetieuni  of  the  Tiritish  Pharma^] 
to  seven  drachms  of  water,  is  the  proper  formula.     A  less  propo 
of  the  at'id  cannot  be  depended  on,  and  a  greater  quantity  ^ 
render  it  too  pungent  to  be  lionie.     Vinegar  may  be  used 
at  hand. 

Fur  i/tjttrt/  with  an  arid,  on  alkaline  solution  shoidd  be  emj 
and  the  biearbonate  of  so<ia,  or  the  bicarbonate  of  potash. 
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Enoiigh  has  T>een  saiAj  I  hope,  to   establiBli  the  valon  of 
the  eye  at  oneo,  thoroughly,  and  not  to  wast©  any  tiiiic  ta 
for  remedies  that  can  rarely  ever  be  serviceable.     If,  fer 
partioles  of  nitrate  of  silver  were  the  oflTending-  materal^  H  i 
be  far  more  prudent  instantaneously  to  resort  to  the  wal«r  imh 
hand  than  to  delay  succour  till  salt  and  water  could  hi  mi 
First  wash  in  eTery  instance,  and  then  seek,  for  chemical  aid  if 
be  a  prohahility  of  assistance  from  it, 

A  few  words  about  the  washing,  When  a  eyringe  is  nol  tf  h 
the  patient  should  be  laid  on  his  baek^  tho  eyolids  held  wi 
and  water  from  a  tea  kettle,  or  anything  with  a  spool  or 
poured  into  the  eye.  Should  nothing  of  thia  kind  be  ti 
water  should  be  taken  into  the  mouth  and  8}>irtecl  by  a  fine  f$ 
the  eye.  This  method  cannot  lay  claim  to  noveltv,  tmd  ft  w 
which  might  suggest  itself  to  anyone* 

DUtilhd  icafer  «>  altta^i  better  than  ordinary  icat*  r.      In  all  i^tii 
ments  in  whieh  these  accidents  are  liable,  there  BhtiuJd  be 
hand   a  supply  of  distilled   water*   with    a    donchey  to  wli 
workmen   can  readily   resort.     I  have   induced  aoTeral  nm 
attend  to  this. 

Affrr  irmtment.     Having  done  all  that  meehanical  ud  i 
skill  places  \iithin  our  reath,  the  after  treatment  mnist  ocsil 
our  attention.     We  shotdd  exercise  great  watcliixilne«s  to  m 
reparative  *.'ttbrts  of  nature.     Total  rest  of  the  eye^  witli  bol  < 
narcotic  lotions,  opium  cjintment  to  the  temple,  sedati^'es 
in  short,  anything  that  gives  relief,  is  indicated.      The  usv 
cold,  or  icecl  water,  for  a  limited  period,  I  hare   found  tii  ! 
grateful,  though  oooasionally  objected  to  from  mere  prtnudiMi. 

The  necmdary  ^ffM$  of  chemical  trtjunes  demami  notice,  T^ 
most  familiar  ^vith  those  which  arise  from  lime  in  aome  kk 
oombinaticn.  Weak  mortar,  although  freely  applied  to  the 
of  the  e^^e,  may  produce  no  u*orse  effect  than  slightly  whit^at] 
CDiyunctiva,  and  giving  a  thin  cloudiness  to  the  cnpneo,  frooi 
there  may  be  complete  reoovery.  A  stronger  compound  mil 
greater  influence,  with  more  or  less  permanent  result  on  th«  e 
yet  an  opacity  that  aoemed  indelible  and  dense  enough  to 
the  eye  almost  useleBB,  may  be  cleared  enough  to  alfoid 
^nsion.  When  very  strong  mortar,  lime,  or  worst  of  all, 
lini«  the  eye,  the  conjunctiva  in  its  whole  thicknosB  m 

and  acted  on,  and  so  is  the  epithelium  on  the  i 

the  tniii  corneal  tissue,  and  the  worst  effeuta  en«u»' 

Ttirrit  i»  an  insidioiwoeas  about   the  course   at   ihmm 
vr^.     An   inexperieneed   observer    cannot   1^ 
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CoHjNticttea.     Wlioii  tlio  oonjiiTie^tiva  is  oanterised,  the  lime  quickly  ^ 
enters   the  sub-ooiijunctival   tissue   in   ditferent-sized  glohiilei^,  and 
tiltimatf^lj  forms  eiieriistations  nn  the  sclerotica  and  the  adjoining 
niuflcles. 

In  tht?  Beverer  injuries,  when  the  deBtroyed  parts  have  been  cast  . 
off,  deep  idlers  have  formed,  and  granulations  appear  and  eontractians  1 
begin  to  show  theniaelvrs,  the  eoininoii  practice  is  to  endeavour  to  I 
destroy  this  surfaeo  with  caustics  and  escharotics.     Even  the  proVie  b  1 
brought  into  recpiisition,  and  any  eoalemng  edges  are  rudely  torn  ] 
asunder.     I  have   seen  this  treuttnent  canieil  out  most   diligontly^ 
and  I  am  siu^e  that   it  is  highly  injiiriouK.     It  irritates,   iuihimefsj 
prolongs  the  healing,  augments  the  damage,  increases  sui>pumtioii,  J 
lunl   tht^refore    produces    greater   contractions.     I    suspe^ct    that    thiatj 
error  is  perpetuated  beeauf*e  BUi'geons  lose  sight  of  tlieir  cases  at] 
too  early  a  date.     Then*  h  never  a  greater  production  of  graiuilatioua  J 
than  is  ifH|Uired  fWr  cicatrization,  for  tlic  mass  disappears  in  time,  in  I 
the  process  of  c<^ntraction.     I  am  sure  that  actual  adliesion  of  the  I 
granrdating  surfaces  is  rare,  more  so  than  is  imagined,  and  that  the  j 
contractions  are  niisiakcn  fur  it.     The  occun'ence  of  adhesion  I  con- 
sider far  more   favoiu*ul)le  for  alter-treatmeut  by  operation,  and,  if 
this  be  true,  it  should  lie  eneoiu'aged.     I  say,  then,  use  all  meaud  to  j 
euBuro  speedy  heahng;  support  and  approximate  the  parts  by  plaster 
or  bandage. 

The  less  the  womid  is  imtated,  the  shorter  will  be  the  suppurative 
stage,  tlie  qnicker  will  bi»  the  rejniir,  the  less  tlie  contraction,  and, 
necessarily,  the  fcw«»r  the  bands  and  (he  bri«lles,  and  therefore  greater 
chance  will  bo  aHVu-ded  for  reotilying  any  deformity  by  praiitioal 
surgery.  The  otdy  c*xcc])tion  to  this  rule  is  t!nd  rare  condition  in 
which  the  opposit*'  sides  (»f  tlie  jmlpebral  and  ocidar  conjunctiva 
have  been  ilaniaged,  while  au  intenuediate  portion  of  the  membrane^ 
the  sinus,  nr  fornix,  as  it  is  called,  remains  intact,  and  adhesion  iB 
likely  to  <*nsuc  in  an  isthnnia-like  fonn.  Then  persevering  attempts 
must  be  made  by  daily  dressing  and  guarding  the  surfaces  with 
goldbeaters'  skin  and  omtment,  keeping  the  eyelid  retracted,  or  by 
any  ingenious  plan  io  ensure  the  individual  healing  tif  each.  If  the 
glaiis  guard,  in  shape  like  an  artificial  eye,  with  a  hole  in  the* 
centre,  which  luis  T>een  so  much  recommended  of  1,'ite  to  be  worn  tn 
l*revci)t  contraction s,  be  at  all  admissible,  it  is  here,  although  I  think 
that  the  object  may  be  obtained  in  a  less  objectionable  way ;  for 
several  pei*8ons  who  have  used  it  for  other  purposes,  have  complained 
of  much  pain  ami  distrea*? ;  hut  when  one  aj>pliance  fails,  another 
must  be  tried. 

While  wishing  to  be  most  emphatitt  on  abme  of  treatment,  I  am 


JL2. 


AFTEK-TREATMENT, 


467 


not  unaware  of  the  timely  advantage  of  a  mild  '&tzniiilaiit,  or 
astringent,  carefully  and  npatly  applied  to  an  indolent  or  niihoalthy 
iilfer ;  and  the  only  drnga  i-ontra-intlicated  ai*e  lead  and  nitrate  of 
Bilrer,  When  the  tomea  is  nlc  ernted,  or  excoriated,  lead  lotions  nre 
inadniissihie,  on  accoiiiit  of  the  deposit  of  ineoluble  enlphate  {♦nd 
eldoride.  The  niost  eareful  preparation  mth  tlistilled  water  doe» 
not  free  it  fi'ora  tliis  ohjeetion,  beeanse  the  saline  matter  in  the  tears 
>^ill  pi*oduee  a  preeipitate.  I  have  picked  *«lf  the  deposit  man}' 
times. 

RpHpectiHg  nitrate  of  mlret\  I  thoninghly  believe  that  more  harm 
has  been  inflicted  by  it  in  ophthalinie  injnriea  than  l)enefit  fonfeiTed, 
Thout^nds  and  thousands  of  eyes  hiive  been  ilestroyed  by  its 
injndieionB  US43,  by  its  eaiu^tie  and  irintating  eifeds.  It  is  the  cause 
of  a  large  number  of  men  being  invidided  fmm  the  ptdjlic  8er\'iees, 
and  it  prndueeK  a  chw^s  of  nusembleB,  wlm  fc?])end  their  days  in 
set^king  relief  fn>m  plai*e  t(»  place.  This  salt,  when  resorted  to  as  an 
n?^tringent,  t<honld  be  eniployed  of  a  lesK  tstrengtli  than  produces 
pain.  If  one  grain  to  the  ounce  of  wat^^r  be  tr^o  strong,  less  should 
}m  used.  But  I  must  leave  this,  and  speak  about  the  staining 
effe*i,  whieli  ought  to  be  notieeil  here. 

In  proportion  ta  the  futrntt/t/t  of  nitrntv  of  nitre  r  tot  ion,  i^  there  danger 
of  the  conjunctiva  Iwcoming  stained^  and  the  length  of  time  it  is  used 
IiiiH  its  inrtuenee  in  tlie  development  uf  this  unpleasant  effect ;  yet  u 
weak  lotion,  not  long  applied,  may  di^'olom-.  Staining  has  hapj>eued 
in  a  fortniglit,  with  only  one  dail}''  application.  L*ui4ng  the  repair 
of  lesitjus  about  tlie  ef>iijunetiva,  tliere  it*  greater  likelihood  of  the 
nitmte  being  changed  to  the  iiisohible  rlduride,  and  ultimately  to 
the  oxide,  and,  pnjbably  also^  to  the  metjillio  state.  Where  tlie 
conjunctiva  is  unbroken  there  is  less  UkeHbo<id  of  discoloratioiu 
At  all  events,  let  caution  be  oljserved.  Knougli  hrus  been  said  to 
induce  the  point  to  be  regarded. 

I  am  not  aware  ihat  a  very  (b^cided  stain  can  be  removed  by 
I'hemieal  action,  but  I  know  that  it  may  be  redu<'ed  by  the  applica- 
tion of  hyposulphite  of  soda,  as  strong  as  the  eye  can  bear  it, 
beginning  with  eight  or  ten  grains  to  an  ounce  of  water.  It  should 
U'  applied  with  an  e^e-glass,  I  have  Tic\'er  attem|*tcd  to  act  on  a 
slight  stain. 

Acute  inflammaUou  i^f  the  eyeball  may  v'lisue  utter  juiy  of  these 
injuries,  and  at  any  stage  of  repair. 
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LftreraM  won  at  in  are  the  worst  of  nil,  as  lliey  arv  ii\jurioii8, 
whether  small  or  large.  Sloughing,  whicli  is  imminent  at  all  tini4>4«, 
is  a  verj  evil  eonseqiieufe. 

The  rules  for  tiratniettt  are  few  find  nimplr.  Care  should  ho  taken 
that  extraneous  hodies  aro  removad.  Paitiokis  of  grit  will  \m  l«>8l 
extricated  by  a  stream  of  water  from  a  strong  «\Tingi>. 

Whether  tlxe  wounds  involve  the  skin  only,  or  piusft  through  all 
the  palpebrsil  tissues,  there  should  he  the  most  can^lul  adapt  at  it>n  of 
their  edges,  as  primary  union  is  ot  the  first  im]»oiimieo»  AdheKion 
of  their  eilges  will  ofteu  depeml  un  tlm  manner  lu  wliieli  the 
bleeding  is  managed.  Many  a  time  it  in  pn^venttxl  by  tho  nt tempts 
made  to  stop  the  luemorrhnge  with  usti'iii gouts,  ami  by  h tolling  the 
wound  with  lint,  licc.  Su  long  us  thore  lie  not  a  divided  iiHery  that 
requires  a  ligature,  the  hemorrhage  will  alway*^  reji.se  wliere  it  is 
only  between  the  skin  ami  tlio  subjjieent  tisHue,  or  skin  and  nitiMele^, 
by  simple  pressui*t»,  eiretted  liy  whatever  stirgieid  lueasiiri'  is  n'*pnred 
for  the  adaptation  of  the  paiis^  and  a  haiulage, 

riaster  alone  is  not  sutiieient,  exeept  for  the  mowl  .siiperfirial 
woumJi^. 

Sutures  ore  nearly  always  requireih  and  uhvavH  with  dnpp  t»r 
extensive  divisions  of  pui'ts.  They  should  h(^  removed  early,  niid 
never  allowed  to  remain  long  eiiimgh  to  net  n,s  Netoris*  When 
many  are  applied,  one  or  more  ehouM  \m  n^nioved  in  about  iwenty- 
finir  hoirrn,  and  then  one  or  two  eaeh  day*  ^Vfter  ttiiw,  plii^f  t*r  eouien 
in  well.  I  enter  thus  into  detail,  betniiiso  I  see  ho  uutrli  inaretiraey 
and  rurelurtsness  in  the  tnmtnient  of  tlnise  iu*eidents*  The  wonder 
then  is,  that  primary  union  ever  takes  iihiee,  A  divid^^d  tiirnfd 
cartilage  is  to  be  stitelied  tlirough  its  entire  thit*knos»,  just  as  well  as 
integuments.  The  finest  tloread  ib  the  proper  material  for  the  [lur- 
pose.  "Wire  of  any  kind  is  ahomiriable.  Thread  atH^oirniiodutew 
itself  to  the  tender  tissues  ;  wdiereiis  the  t issuers  have  to  iwjeonimoihito 
themselves  to  the  wirc^  The  first  is  applied  with  easo  and  iv^fiuraey, 
and  is  readily  removed.  The  seeond  is  not  ensily  iiitrodueed,  and 
is  removed  with  dilfieidty  and  pain,  atid  dip^turbanee  of  tissue,  dis- 
advantages which  should  cjause  it  to  l>o  hanishetl  from  ujihthidmir" 
surgery.  If  it  should  happen,  when  the  ejtHiJjige  of  the  eyelid  is  r-ut 
through  or  toni,  that  the  natural  fonn  eannot  be  jmiintaiiied  by  tbe 
suture  alone,  the  pin  and  ligature  maybe  erteetually  r«mor1ed  to,  as  a 
hare-lip  Future.  Several  may  he  required.  I  have  always  fotnjd  that 
the  pin  is  well  supplemented  with  Mitur»*.  Wlien,  from  the  imture 
of  the  wound,  eutnres  eannot  i)e  used,  ami  water-rlressing  or  a 
poidtiee  is  necessary,  the  proeess  of  eieatriy.ation  in  materially 
assisteii  by  dramng  together  and  supptirting  the  eontiguouft  murdu^m 
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l>y  plaster,  or  bandage  and  compress,     I  have  often  thereby  effo 
niiit'h,  in  lassening  dc4bmiity  and  shortening  the  period  of  ctu^. 

Whether  it  l>e  advisalile  to  pare  or  remove  any  torn  or  jagged 
edges,  for  the  purpose  fjf  adapting  the  parts,  must  dej>end  on  the 
eireum8tan<ies  of  the  case,  and  tlie  period  at  which  the  patient 
seen.  If  more  than  a  few  hours  have  elapsed,  and  tlie  suppiiratic 
stage  have  commenced,  adhesion  is  impossible,  and  any  interferenc 
of  this  kind  will  make  matters  worr*e.  All  operative  proeoedinj 
must  then  he  of  a  secondary  Malm*e,  and  delayed  till  every  traoe  i 
iuilarnmatory  action  has  ended. 

A  yoimg  l)rewer  tore  the  npper  Gyelid,   close  to  the  orbit, 
severely,  against  a  gas-burner;   the  integuments  hung  about  in 
manner  which   left   me   little   hope   of  preventing   deformity,  and 
ptosis  seemed  tolerably  sure.     With  the  exertdse  of  some  iii^enuitjj 
in  trimming  and  adajiting  the  edges,  I  got  a  very  satisfactory  posi^ 
tion  of  pails.     The  sequel  was  grat living  ;  for  when  all  int!animat<.ir 
action  liad  passed  away,  the  eyelid  eoidd  be  raised  a  little.     A  {e% 
months  afterwards  comjtlete  power  of  elevation  retiuiied,  and  ther 
was  little  mark  of  what  had  hai»peiied. 

It  may  be  necessary,  when  parts  hc^al  iiTegidarly,  to  iH>move  the 
iMiges  of  the  irregidar  sm-faces,  and  so  to  endeavoui'  to  restore  the 
natiu'al  form. 

A  eook  fell  on  the  brass  aiin  that  suspeuded  a  bottle-jack  over  the 
tire- place,  and  tiire  the  lower  eyelid  away  from  tlie  comer  of  the  (*ye^ 
without  injiuing  the  canaliculus.     She  did  not  apply  at  the  hospitai 
till  the  wound  was  liealed,  when  the  annexed  sketch  was  taken. 
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pared  the  edges,   brought   them    tt»getlier  by   sutui'e,   and   kept  u 
eyelid    rather    pullcHl    up    by   semicin^diLr  strijis    of  plaster   passed  J 
trmn  the  root   nf  the  nose  to  the  temple  for  eight   days.     PerfeetJ 
rest  <  »rat  if m  ensued . 
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Soven  other  casos  of  fimphyscina  from  this  eaiise  have  applied  at 
tlie  hoHjdtul  111  the  course  of  nix  joars.  iVlt hough  some  of  the 
piitit'iitH  v^eve  very  nmt'h  puiftd  up  about  thi^  fare,  in  all  did  the 
effused  air  get  quite  absorlH^l  in  a  few  hours  or  flays,  without  aoy 
ineoiivenieiice  exi^ept  the  tiiHiug  defomiity,  and  without  treatment. 

If  the  Bujiply  of  air  to  tlie  eel  hilar  tis;^ue  do  not  Sfum  cease, 
pre&sure  should  be  applied  over  the  Bite  of  injury,  for  the  cure 
f'onsists  in  the  healing  of  the  hreaoh  thi-ough  which  the  air  has  pasi^* 

(*h'Mosis^  or  Hirciliifij  of  the  ixmjtutvf'way  and  of  the  sub-t'onjunetival 
eellular  tissue  from  serous  etfusion,  is  a  common  aequenee  of  injury 
to  any  of  the  ooular  appeiuhiges,  and  is  very  likely  t*j  excite  alarm* 
hut  is  Iiino(!UoiLS  so  long  as  unattended  ^\nth  a  copious  purulent 
diB^'harge,  which  would  indieate  purulent  o|>hthalmia.  The  extent 
need  r>ever  ereate  alarm  ;  the  brightness  of  the  cornea,  and  the 
integrity  of  Biglit,  may  be  taken  as  certain  asBuranees  of  the  absence 
oi*  any  danger,  I  have  seen  the  cornea  nearly  iM>\'ered  by  it,  from  a 
blow  on  the  eyebrow,  and  the  8>\'elUiJg  entirely  disappeared  in  a  few 
days  without  treatment.  Diffttjrent  forms  may  be  assimied  by  the 
ehemosis,  according  to  the  extent  or  position  of  the  swelling,  but 
these  need  not  lie  paiiicnlaiized,  for  tliey  are  of  no  pailicular 
importance.  T  have  observed  very  extensive  chemosis,  T;i'ith  protru- 
mm  from  between  the  eyelids,  and  yet  neither  cyehd  was  everted, 
but  the  lower  was  so  tightly  pressed  against  the  eyeball  that  I  could 
not  depress  it.  This  peeuliai-ity  was  evidently  from  the  conjunctiva 
of  the  lower  piilpe!>ral  sinus  alone  being  afieeted.  A  lilow  *in  the  eye 
had  protliieed  the  miR4'hief. 

The  irmitufrd  m  mrolrrd  fit  fhrtf  irhirh  /h  requirrd  for  the  primarff 
injnnj.  All  t!iat  I  have  lV>und  necessary  in  addition  lias  been  the 
application  uf  a  cold  lotion. 

FtviJitr  or  f/ffer-frffffrnvnt,  by  rest,  and  the  application  of  water- 
dressing,  18  wanted  in  nio^t  eases  in  which  an  injury  is  severe. 

It  may  be  mentioned  as  a  concluding  remark,  that  pimctured  and 
lacerated  wounds,  superficial  as^s  they  may  seem,  are  not  devoid  of 
risk  of  damage  to  the  brain  IVrtm  injlammati<jn.  Symptoms  wliieh 
aiise  in  that  dii^eetion  need  eai'ly  recognition. 

hi  the  performance  of  mrgivni  oprraihns  abotd-  the  eyeluh  in  con- 
neetioH  itifh  Huioah  ami  hijnnvtf^  allowance  must  firequentlj  be  mode 
for  after  improvement  by  plastic  surgeiy.  The  likelihood  also  of 
ptosis  from  injm'y  to  the  levator  palpebrm,  diuing  any  diaeeetion, 
should  be  reniend>ert^d. 

It  may  l>e  stated  here,  that  all  hough  the  usual  causes  of  per- 
manejit  traunjatic  ptosis  are  either  hieenition  and  dnmago  lo  the 
levat«ir  muscle,  or  to  tlic  motor  nerve  tnink  ah>nc,  it  mav  come  from 
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intense  inflammatory  action  on  the  eyelid,  consequent  on  a  suppu- 
rating woimd  in  it,  or  in  a  neighbouring  part. 

Wounds  of  the  surrounding  iniegumentSy  that  is,  about  the  orbital 
edge,  partake  of  the  character  of  incised  wounds,  and  shoidd  be 
treated  as  such.  I  have  written  fully  on  this  subject  among  orbital 
injuries. 

Wounds  of  tlte  conjunctiva  are  of  little  conjiequence  regarding  ulti- 
mate  result ^  ami  need  cause  no  apprehension.  The  last  generation  of 
surgeons  thought  differently,  and  taught  differently. 

There  is  no  organized  part  of  the  human  body  that  can  be 
cut,  wounded,  and  lacerated  with  such  impunity.  In  several 
hundred  operations  for  squint,  of  which  I  presened  notes,  there 
was  not  a  single  instance  of  any  of  the  secondary  or  after-destruc- 
tive processes  of  inflammation.  There  was  always,  an  uniform 
progress  of  repair  from  the  time  it  was  incised.  My  continued 
observation  up  to  this  period  confirms  the  same.  Prior  to  the 
introduction  of  the  operation,  when  this  structure  vms  accidentally 
wounded,  it  was  thought  imperative  that  the  person  be  submitted 
to  the  rigour  of  strict  antiphlogistic  measures,  and  long  confinement 
to  a  darkened  room. 

Sutures  are  of  much  avail  here.  The  conjunctiva  unites  more 
readily  than  skin.  When  the  wound  gapes,  or  when  it  is  much 
or  irregularly  torn,  sutures  are  wanted.  Even  when  any  portion  is 
partially  detached,  they  are  more  especially  applicable,  for  then 
much  that  would  perish  may  be  saved ;  always,  therefore,  is  the 
healing  process  materially  facilitated,  and  deformity  often  removed. 

The  sutures  should  he  applied  at  the  ronj  margin  of  the  iround^ 
and  allowed  to  come  away  of  themselves,  a  process  generally  accom- 
plished in  three  or  four  days.  I  have  used  no  smaller  needle  than 
that  which  is  figured  among  the  instnimeuts,  but  it  might  some- 
times be  more  convenient  to  employ  one  more  bent  and  shoi-tor. 

Local  applications  of  all  kinds  are  injurious,  because  they  imtate. 
All  in  aildition  that  may  be  requisite  is  to  close  the  eye. 
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EXTIRPATION     OF    THE     EYEBALL. 

EXTIRPATION?  ;    INCIAiDING    THE    ENTIRE    VOSTESTS    OF  THE    (IHBIT 

EXTIKPATION    OF    THE   EYEBALL   ALONE. 

Where  the  tt/rhaU  h  to  be  remored  on  account  of  being  ajt'ected  *rith\ 
malignant  t/m'me,  tlie  wliulw  of  tlie  c<jntonts  of  the  orbit  should  hej 
taken  away,  Uiiieas  this  be  doue,  tho  important  rule,  always  toj 
endeavour  to  eradicate  every  part  of  the  diBeased  structure  by  cutting  I 
beyond  it,  or  by  removing  along  with  it  sorne  of  tht^  health}^  tissues,  ] 
(!ould  not  be  carried  out.  As  this  topic  is  paiiicularly  dwelt  on  in 
the  chapter  on  '*  Malignant  Aifections  of  the  Eye,"  more  need  not 
be  said. 

Should  the  extirpation  be  required  from  disorganization  arising  out 
of  a  scrofuloua  affection,  in  which  exhausting  pain  or  profuse  dis-j 
charge  are  the  urgent  symptoms,  tlie  parts  around  maybe  so  diseased* 
that  their  iTjmoval  woidd  be  advisable.     It  is  very  seldom,  however,.] 
that  such  a  case  is  met  with* 

EXTIRPATIOK  ;    IXCI.ITDINO   THE    KNTIRE    tX>NTENTS   OF   THE    ORHITr 

Tlie  patient  sliould  lie  on  his  side,  to  allow  of  the  escape  of  the 
blood,  whereby  tlie  operator  sees  what  he  is  about,  and  is  enabled  to 
proceed  with  his  operations  saiely  and  ipiickly. 

Ordinarily,  tlicre  need  lie  no  external  incisions,  but  if  room  be 
wanted  on  account  of  an  cnhxrged  eyeball,  or  othcrw^ise,  the  external 
connnissuro  of  the  eyelick,  including  the  coninnctiva,  shindd  lio 
divide<l  to  the  extent  of  half  an  inch,  or  more  ;  and  it  may  even  Ijc 
required  to  ilissect  up  the  di\'ided  integuments  for  more  space. 

The  eyelids  shoidd  be  retracted  in  whichever  way  may  seem  best, 
by  the  fijigei-s  of  an  assistant,  by  the  spring-wire  retractor,  or  by  beut 
spatulas. 
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Wlieu  the  eyeball  cannot  be  laid  hold  of  with  the  fingers,  it  flhoxild 
bo  seked  with  a  pair  of  tenaculum  foreepa. 

With  a  Bmall  scalpel,  the  reflections  of  the  eonjuiietiva  should  lie 
out  through.  The  levator  palpebne  should  be  divided  as  elose  to  the 
tarsal  cartilage  as  possible.  The  hiferior  oblique  musi^e  should  be 
severed  close  to  ita  bony  attjiehriient.  The  troi-lilea  of  the  Buperior 
obhque  should  be  cut  frnm  tlie  bone.  Thp  eyebaU  sliotdd  be  turned 
from  side  to  side,  while  the  knife  is  swept  around  the  orbital  walls  to 
divide  the  eellular  eoiiuections  and  the  small  vo»selB  and  nerves. 
The  mustileti^  the  optic,  and  otlier  nerves,  and  the  ophthalmic  vessels, 
should  now  be  Llivide<l  at  the  apex  of  the  orbit ;  to  effect  which,  the 
eyeball  should  be  pulled  i'onvurds  and  inwarrls,  and  the  scalpel  used 
on  the  outer  s^ide.  The  nlaiit  of  the  outer  wall  of  the  orbit  affords 
more  room  for  the  instrument.  Lastly,  the  Ifter}^md  gland  sliould 
he  dissected  away,  together  with  whateA'er  of  fat  and  areolar  tissue 
that  might  have  been  lelt.    Scissora  may  be  used  instead  of  a  e^ealpel. 

Besides  the  neeeastiry  sponging,  s\Tinging  the  orbit  may  ho 
advantageous  in  cleaniiig  away  the  blood  to  expose  the  cavity. 

In  eases  of  melanosis,  the  orbit  id  ti  issues  iltq  sometimes  so  altered 
fr*)m  condensation,  that  a  tedious  dissection  may  be  reqiiii-ed  for  their 
complete  clearance. 

The  bleeding  from  the  ophthnIniio  and  other  arteries,  although 
very  smart  at  first,  readily  ceases.  Should  it  continue  rather  long, 
or  after  the  a|>plication  of.  c^ld  water,  a  compress  must  be  iLsed. 
t-)ozing  of  bloo<l  from  the  orbital  cavity  may  be  checked  by  applying 
cotton  wool  or  lint,  wetted  witli  a  saturatctl  solution  of  idum.  Some 
surgeons  invariably  fill  the  orbit  with  lint.  This  is  object iouable,  on 
iu^e*)unt  of  the  UTitatioii  which  is  produceil. 

A  ilivided  conimiswiu'e  should  be  luiited  by  suture. 

A  patient  requires  much  attention  and  careful  wutchiiig  after  tlie 
operation.     Several  deatlis  have  ensued  Irom  it. 

KXTlHrAlJON    OK     iUK    h\FAi\U.    AUINE. 


The  removal  of  the  eyeball  alcHie,  by  detacliing  it  from  the  ocular 
4unie»  sometimes  called  *' enucleation/'  was  piT>posed  almost  simulta- 
neously by  Dr.  O'Ferrall  and  M.  Bonnet,  in  1841. 

When  this  limited  operation  may  be  done,  it  is  certainly  no  smidl 
advantage  over  tiie  al>ove,  for  lucmorrhagc  of  any  conseiiuence  is 
avoided,  because  tmly  the  smaller  branches  of  the  aHeries  are  cut ; 
all  the  orbital  muscles,  with  the  jnli[>ofte  and  areolar  tissues  ai'o  left, 
and  the  parleteB  of  tbe  orbit  not  being  stripped,  there  is  scarcely  imy 
chance  of  dangerous  intlammation.     It  is  partitsilarly  apphcalile  in 
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non-malignant  aire*;^1:i(ms  ;  whenever,  indeed,  it  "becomes  neoeeaarf  to 
get  rid  nf  the  ejeliall,  and  it  alone. 

The  onerution  is  so  simple,  that  eonvulesccnce  is  genei*ally  e«tji- 
hlished  in  a  few  du^^s, 

Mrfluni  o/prr/orniittfj  the  npcrtdioit.  Thf>  e^^elids  should  ho  retracted 
hy  thij  spring- wire  ruiratitor.  The  eonjunetiva,  the  I'asida  beneath, 
and  the  ocular  tunie,  should  be  cut  in  a  circle,  with  forceps  and 
scissors,  close  in  their  attnclinients  roujid  the  cornea.  The  recti 
muscles  should  he  severally  taken  up  with  the  squint  hook,  and  eubj 
across  close  to  the  sclerotica,  with  the  exception  of  the  internal  mu^olei^l 
which  should  not  he  cut  so  elu-se,  in  order  t!mt  a  piece  of  sniHeient 
leugth  he  left  for  the  purpose  of  hcing  held  with  (ho  fon^eps.  The 
ocular  tunic  should  he  detached,  that  is,  pui^hed  off,  from  the  eyeball 
with  the  closwi  scissors,  or  with  the  hook,  and  the  eyeball  made  to 
protrude  hj  pressing  backwards  the  eyelids.  The  ocular  portion  of 
the  tendon  of  the  iutenud  rectus  should  now  be  hiid  hold  of  with  tha, 
forceps,  and  the  eyeball  drawn  iuwanls,  while  tlie  optic  nerve  i^ 
divided  with  the  scissors,  Uidcss  the  scissors  be  kept  in  contact  witli 
the  sclerotica  till  the  position  of  the  nerve  be  reached,  when  they 
should  be  opcuod  and  us4?d,  some  diiiieulty  will  ensue.  Many  openitors 
end<^avuui*  to  feel  the  nerve  before  they  open  tlie  scissoi^j  knowing 
how  likely  it  is  to  miss  the  exact  point.  But  this  is  not  easily 
eflecievt,  and  if  tlio  scissors  be  only  passed  far  enough  backwards  in 
the  orbit,  it  is  unnecessary.  AVhen  it  is. suspected  that  the  retina  is 
involved  in  any  recun-iug  disease,  the  nerve  should  be  divided  a»  far 
baek  as  ]>ossilde.  Wlieu  the  nerve  is  severed,  the  eyeball  starts 
forwards.  The  i'yeball  being  then  very  niucli  liberated,  should  be 
held  with  the  fingers,  and  dmwu  forwards  and  inwiii-ds,  to  enable 
the  oblicpio  nmseles  to  be  divided  close  to  their  S(4erctic  attachments, 
as  well  as  any  c^idlular  or  other  eonnections  which  may  require 
separatiiui. 

If  there  be  any  active  lueniraTliage,  the  eyelids  shoidd  be  kept 
open  till  it  has  ceased,  in  order  to  prevent  the  extravasation  of  blood 
in  the  areolar  tissue  in  the  parts  in  front  of  t lie  tUrided  conjunctiva, 
and  enld  water  slioukl  he  applied.  Usually  there  Is  so  little  bleeding 
from  the  central  artery  of  the  retina,  that  atteotinn  to  it  is  not  needed; 
but  I  have  seen  very  acute  liceniorrhage,  on  a  few  occasions,  requiring 
well-adjusted  and  long-continued  pressure  to  control  it,  Unless,  then, 
a  c*om press  and  a  bandage  be  at  once  api_ilied,  a  patient  ouglit  not 
to  be  left  alone,  but  watclied.  The  compress  should  he  put  on  over 
the  closed  eyelids,     I  use  eotton-woob  and  over  that  a  bandage. 

//  in  a  material  point  thftt  m  ttiftrh  roHjfntrfim  hr  /r/f  m  /Htmib/^^  the 
reasons  for  which  are  given   in   the   chapter  nn    *'AiiifieiaI   Eye/* 
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Some  surgeons  ai)proximate  the  edges  of  this  membrane,  or  adai)t 
them  when  they  admit  of  it,  by  one  or  two  sntiires.  This  is 
unattended  with  any  advantage.  The  parts  always  unite  as  well 
and  as  quickly  as  when  sutures  are  used.  Sutures  are  often  objection- 
able, by  retaining  clotted  blood,  causing  irritation,  and  at  times  by 
preventing  the  escape  of  inflammatory  products.  Theij  removal  is 
always  annoying  to  the  patient. 

When  there  has  been  any  pathological  change  in  the  orbital  conteiits^ 
by  which  the  sclerotica  is  adherent  to  a  contiguous  part,  it  may  be 
requisite  for  separating  such  adhesion  to  make  a  careful  dissection 
with  the  scissors  or  a  scalpel. 

Any  alteration  in  the  shape  of  the  eyeball^  from  a  staphyloma  or 
a  tumour,  may  complicate  the  operation.  Especial  care  is  then 
required  that  the  eyeball  be  not  cut  into  and  opened,  for  it  would 
at  once  collapse,  and  be  very  difficult  to  be  removed. 

With  a  thin  staphyloma  of  the  cornea ^  or  even  ulceration ^  pressure  on 
the  eyeball  must  be  avoided  during  the  excision,  lest  it  be  burst. 

A  shrunken  or  collapsed  eyeball  is  troublesome  to  remove,  because 
the  conjunctiva  is  not  so  easily  dissected,  the  ocular  tunic  is 
generally  more  or  less  adherent,  and  the  ocular  muscles,  being 
atrophied,  are  not  readily  hooked  up.  A  painstaking  dissection  may 
be  necessary.  More  than  usual  care  is  required  to  cut  the  optic 
nerve. 

Treatment.  The  patient  should  be  kept  at  rest,  and  water-dressing 
applied.  Generally,  the  recovery  is  rapid,  and  nothing  is  required  to 
be  done  of  a  special  nature.  Sometimes  the  eyelids  and  cheek 
swell,  and  there  is  ecchymosis,  and  discharge  from  the  orbit.  With 
this,  some  constitutional  disturbance  is  set  up.  Water-dressing 
should  still  be  used,  and  renewed  as  often  as  every  two  hours,  and  the 
patient  should  lie  down.  Syringing  the  orbit  with  wann  water 
might  be  requisite.  In  such  a  case,  the  position  of  the  eyelids  need 
attention,  for  inversion  is  apt  to  ensue  from  the  swelling,  and  if  so, 


the  cilia  will  irritate.  If  the  inversion  be  not  overcome  by  righting 
the  eyelids  each  time  that  they  are  dresged,  court  plaster  must  bo 
used  for  the  purpose.  If  the  skin  around  should  get  excoriated,  it 
must  be  protected  with  pure  lard,  or  mutton  suet  recently  melted. 
It  is  uimecessary  to  speak  about  the  general  treatment. 

Acute  and  dangerous  sjnmptoms  may  arise,  for  this  operation  is  not 
devoid  of  risk.  No  surgical  operation  is  devoid  of  risk.  Loss  of 
life  has  ensued  from  it.  Von  Qraefe  has  recorded  two  instances  in 
wliich  death  ensued  in  consequence  of  inflammation  of  the  orbital 
tissues  and  cerebral  implication.  A  parallel  case  occurred  in  one 
of  our  provincial  towns.     A  man  had  incipient  cataract  in  one  eyo. 
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A  surgeon  persuaded  him  to  have  the  cataract  removed,  and 
prehminarj'  measure  punctured  the  capsule  "  to  ripen  "  it.     Su 
ration  of  the  eyeball  ensued.     Enucleation  was  now  done.     1 
much  constitutional  disease,  cerebral  meningitis  ensued,  and  d 
followed. 

There  iff  often  some  dincharge  of  a  puni/e/it  charaeter  after  the  oj 
tion,  which  may  continue  for  weeks,  and  require  the  use  of  i 
astringent  lotion.    Granulations  may  spring  up,  and  require  renn 


CHAPTER     XXIII. 

ARTIFICIAL    EYE. 

ANTIQUITY     OF     THE     APPLIANCT-: MANUFACTURE CONDITIONS     HEST 

SXTITED    FOR    IT — ADVANTAGF^ PUEPARATIOXS MODE    OF    APPLI- 
CATION. 

In  remote  ages,  mankind  sought  to  remedy  the  horrid  deformity 
arising  out  of  a  shrunken  eyeball,  and  the  rudest  substitutes  were 
worn,  sometimes  without  the  eyelids,  being  supported  by  bands, 
sometimes  within  them.  It  is  said  that  such  imitation  of  the 
feature  has  been  discovered  among  the  mummies  of  ancient  Egypt. 
It  is  represented  in  antique  statues. 

The  first  surgical  writer  who  gave  an  account  of  an  artificial  eye, 
with  a  delineation,  was  Ambrose  Pare. 

The  eye  has  been  made  of  various  materials,  at  different  ages, 
such  as  gold,  copper,  glass,  porcelain.  It  was  not  until  the  begin- 
ning of  the  eighteenth  century  that  enamel  was  used,  and  the 
French  have  the  credit  of  the  introduction. 

The  improvements  which  have  of  late  been  eifeoted  by  the  prin- 
cipal artists  of  London  and  of  Paris  in  this  manufacture,  and 
especially  in  the  method  of  colouring,  render  the  imitation  so  perfect 
that  not  only  may  the  casual  observer  be  deceived,  but  even  the 
professional  man  who  is  conversant  with  ophthalmic  practice  may  not 
detect  the  counterfeit  readily. 

A  modern  artificial  eye  is  hut  a  very  light  s/ieii,  a  section  of  the 

Fro.  143. 


surface  of  a  sphere  of  soft  enamel  and  glass,  with  an  iris  and  a 
cornea,  made  to   represent  the  front   of  the    living   feature.     The 


adiiptati^)!!  and  eorros|ini)ilenee  tkiiiaiid  much  more  nieety  than  » 
iiecaHsury  merely  to  nuiti'li  tlin  eulour. 

The  c'ouvexity  of  the  shell  must  he  increased  wiih  the  age  of  tlw 
jmtioiit.  It  is  required  tr>  he  largest  in  adults.  The  »ize  of  thu 
whulti  must  vary  aecording  to  that  of  the  Btump  to  wljich  it  is  to  \k 
fitted.  It  rauy,  theref<iii*e,  ho  almost  hemispherieiil,  or  when  ibe 
eyehall  is  removed,  cjuite  lieniiBpherieal* 

The  haek  must  he  hollow. 

To  seeui'e  the  necessary  lightness,  the  Belerotic  pait  should  soarcelv 
exeeed  ii  qaarter  of  a  lim^,  ami  the  corneal,  half  a  hue  in  thietne«!v 
While  OD  tlie  one  hand  it  sliould  not  he  made  too  thii'k  on  act'ounl 
vf  weight,  it  should  not  he  made  too  thin  on  aoeount  of  brittlenei®. 

Freneli  niQkei-s  generally  tm-n  the  edges  under  a  little,  in  order 
that  they  may  not  irritate. 

Sometimes  a  most  singular  outline  is  requirod  to  ensure  adnpta- 
tioii  to  detVinnities  of  the  orhit,  or  to  eontradions  of  the  soft  parts^ 
arising  out  of  disease  or  iujury.  It  is  hetter  to  grind  the  eye  to  fit 
an  adliefiion,  itian  to  eut  the  adhenion. 

The  entire  Burl'aee,  im  ludiu|:r  the  edges,  should  he  enamelled,  hut 
it  is  a  eommon  praetiee  am«>iig  agents  for  sale  who  are  not  ninker^, 
to  grind  the  shell  to  the  reqidred  size,  without  alHerwards  restoruig 
the  desired  smootluiew^,  for  whieli  the  aetion  of  fire  is  m»ee8sai'y. 

Tliere  are  nt>l  more  thiui  lluve  nr  iViur  liouses  in  JCiu*opo  that  have 
attained  liigh  iirofieiency  in  this  hraneh  of  manufaetm'e. 

Ailf  howfVii\  ihefi  not  rent  ni'lh  the  mrr/i*tffk\  The  best  nieehams^m 
will  fail  in  fullest  eifeet,  unless  tlie  shnmkeu  ghd>e  of  the  e^^e  retain 
ftutfieient  form  to  he  moved  by  the  muscles,  and  so  to  act  in  orjnoert 
with  its  fellow.  For  sik'Ii  acToniplishment  the  haek  of  the  falso  eye 
nnist  he  well  supported,  that  is,  rest  fin  something,  and  the  front 
miiBt  he  fixed  by  the  eyelids.  Those,  then,  in  whom  the  eye  remaiii^^ 
and  is  below  the  natural  size,  with  the  eoniea  Hattened  and  the 
eonjunetiva  niiturnl,  are  bt^st  su]q>hed  vdih  an  artifieinl  eye.  iVn 
enlarged  eye  must,  thei-efbre,  be  redueed  by  oijeration,  and  staphy- 
kmiatous  projections  must  be  exeisetl ;  the  ojierations  for  which 
are  given  elsewhere.  With  very  little  more  thnn  a  mere  button  of 
collapsed  tisstn^s,  I  have  seen  aiiifieial  eyes  that  few  persons  would 
have  deteeted,  except  from  their  imperfect  movement.  Somn  degree 
of  motion  is  obtained  in  such  eases  through  the  iHUijunetival  retlee- 
tions,  acted  on  by  the  recti  museles. 

llltvH  ihv  etjebiill  han  heett  tfisHrrfrf/  from  if  a  rei/fthr  nhtath^  the 
artificisil  eye  may  get  a  limitcHl  degree  of  motion  for  a  few  months 
aftt*r  tlie  tqicration,  by  the  eonjimctiva  and  the  pad  that  remain, 
tlu*ough   the  iniluejjce  kA'  the  recti  nnisrles  ;  the   amount   of  whiiJi 
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Bias  been  very  much  exaggenitecL  The  eyelids  thenist^hes  impaii 
rMme  vertical  aetion.  But  when  the  swelling. and  infiltration  have 
passed  away,  and  espedally  when  tlie  natural  wasting  of  the  fatty 
tissues  ensues,  even  tliis  niovenieiit  is  greatly  reduced  and  uflen 
lost.  A  larger  eye  is  then  ro<|uired,  as  it  nuist,  most  disadran- 
tagenusly,  rest  on  the  orbit.  In  the  best  of  these  ca-ses,  tlie  eyelids 
fall  in,  and  leave  a  hollow  around.  Yet,  an  artifieial  eye  that  ia 
motionless,  is  certainly  very  much  les8  abject ionable  than  the 
distressing  vacancy  of  an  empty  orbit,  or  the  disfiguring  patch  that 
is  often  worn  as  a  screen. 

niten  the  etdtre  routnih  of  the  orbit  are  Mm  tiwa*jy  we  have  the 
worst  condition  for  the  adaptation. 

With  colhipse  of  (he  eye  hfore  aduU  age^  the  orbit  seldom  aitainn 
ffftt  tjrowth  and  the  etjvlifh  are  aimihtrlif  ftifti(*'>ff'f'd.  The  earlier  in 
life  that  the  accident  has  occurred,  the  less  will  be  the  development 
of  this  port  of  the  face,  and  the  case  mil  be  proportionally  less 
adapted  for  the  OvSsistance  of  art.  This  points  to  the  advantage  of 
preventing  collapse  from  the  bm*iiting  nf  stajthyloma  of  the  cornea 
by  the  timely  reduction  of  the  enlai-gement,  bo  readily  eSecterl  by 
abscission,  and  it  is  one  of  the  many  reasons  against  indiscriminate 
extirjiation  of  blind  cycB. 

In  some  cases  the  adaptation  of  the  false  eye  is  at  once,  and  most 
easily  done,  in  the  fullest  periection  as  to  size  and  movement.  In 
others,  to  get  a  satisfactory  result,  many  eyes  must  be  tried,  many 
made  piuposely,  and  many  alteratione  effected  in  form,  size,  and 
outline. 

AVhen  there  is  a  sufficient  stump  that  moves  well  in  all  directions, 
and  the  ocular  appendages  are  licalthy,  I  am  never  satisfied  till  the 
artificial  member  matches  the  other. 

Man f/ are  the  adeaidagcH  of  an  ariijieial  Cfje,  In  childhood  and  during 
growth  it  pi^events  contraction  of  the  e^'elids*  and  in  tsome  measure 
tluit  of  the  orbit.  At  all  times  it  may  be  of  essential  service  in 
keeping  the  eyelids  in  tJieir  natiuul  position,  and  preventing  the 
rilia  from  turning  in  on  the  conjunctiva  nxul  [>ruduciiig  mitation. 
It  places  the  puncta  in  a  more  natm-ul  position  for  conveying  away 
the  tears,  and  so  prevents  an  accumulation  of  this  secretion  in  the 
orbit.  It  acts  as  a  defence  against  intruding  boilics,  which  arc  apt 
to  be  retained,  and  thereby  to  produce  irritati<in.  It  enables  persons 
to  obtain  a  livelihood,  by  removing  df^fonnity.  To  my  own  know- 
ledge, many  a  servant  wears  one  without  his  employer  being  aware 
of  the  fact. 

Before  the  false  et/e  can  be  iruertcd^  mme  preliminary  mnjimi  memares 
may  he  t^e^mary^  such  as  the  removal  <if  bands  and  bridles,  produced 
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bv  ciffttiiwition,  or  of  oatropiiim.  I  have  prepared  a  squinting  stmnn 
br  wtling  it  stmiglit.  But  extensivo  ndliosion  between  the  eyelitiiJ 
or  bftwoou  the  ojelirls  aud  the  eyeball,  may  render  the  application 
iiia<liNiHi*ihIe,  ^  I 

By  the*  bursting  of  a  giui  a  man  Inst  the  right  eyeball,  a  part  d| 
the  outer  wall  of  the  orbit,  and  some  skin  of  the  eheek.  Tlie  eiai4 
tmation  in  the  fja^oe  produced  a  well-marked  eotropinm  of  the  outJ 
pdi-tioii  of  the  lower  eyelid,  and,  besides,  pulled  the  upper  eyelij 
considerably  do\\Ti wards,  and  tlirew  its  cilia  on  the  conjunctivl 
lining  the  floor  of  the  orbit.  The  deformity  was  neoessarily  veri 
nrreat.  I  was  applied  to  for  relief  from  the  aunoyanee  occasioned  \m 
the  conntant  diaeharge  of  tears  over  the  cheek,  and  the  irritatioai 
pniducH^^d  by  the  eOia.  An  artificial  eye  was  pla*^ed  as  well  as  coull 
be,  so  as  to  give  an  iinii cation  of  the  kind  of  operation  re^-juired  tn 
i*estoro  the  eyclidB  tt)  their  jiroper  place8,  aud  to  allow  the  fxdj 
l>f*nefit8  that  nuch  an  eye,  well  flttod,  might  atfoid.  This  having  be«n 
ascertained,  I  left  it  to  my  patient  to  decide  whether  that  de8orii>ticJ 
of  operation  8h<ndd  be  done  whicli  would  enalile  lilm  to  wear  the  falai 
eye,  by  which  his  appearanoe  would  be  improved,  and  most  pro! 
l>ably,  the  lacrpnal  secretion  would  be  can-ied  a^^-^y  through  tItJ 
luitaral  ehanncl;  thiji,  of  course  depending  on  the  degree  of  accurtu^ 
with  whit^li  the  edges  of  the  lids  c^uld  be  brought  to  bear  on  thi 
surface  of  the  eiuimel,  or  wliether  the  lacr^Tiiation  alone  shoidd  hJ 
attended  to,  by  the  removal  of  the  lacr^Tiial  gland*  He  was  alaq 
given  to  undei^stand  that  in  ease  the  first  operation  failed  to  arTi?fll 
the  discharge  over  the  cheek,  the  lacrj^ual  gland  might  then  bt 
extirpated.  The  &rBt  propofiition  was  preferred.  I  removed  i 
wedge-shaped  piece,  including  skin,  muscle,  cartilage,  and  c^onjimoj 
tiva,  from  the  most  everted  portion  of  the  lower  eyelid,  and  dissecteJ 
the  skin  of  the  eheek  from  its  attaelnnent  sulficiently  to  admit  of  iti 
being  drawn  up.  I  applied  sutures,  raised  and  supported  the  ehe^ 
with  btrips  of  plaster.  By  this  the  ectropimn  wa^  entiixdy  remove<B 
and  ih^  edge  of  the  tarsal  caililage  brought  nearly  to  a  straight  linJ 
The  upper  eyelid  being  released,  the  levator  palpebra?  acted,  and  tbi 
cilia  wore  righted.  In  a  few  days  the  sutures  and  the  plastere  were 
taken  away.  Three  weeks  later  the  false  eye  was  applied,  and  my 
expectations  were  realized,  for  the  tcan*  passed  by  the  natiu-al  con- 
duits; and  although  the  stump  of  the  eyeball  was  small,  and 
miivement  of  the  artificial  eye  necessarily  limited^  my  patient  am 
his  friends  wete  agreed  as  to  the  improvement  ©fi'ected  in  perso: 
appearance. 

Afi  (liiifnal  eye  is  marly  alwai/s  med  too  sooik     It  is  inapplicable 
fiir  two  or  three  months,  because  the  parts  on  which  it  is 
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have  not  reached  their  destined  size  through  shrinking  ;  and  besides, 
not  being  jet  in  a  quiescent  state,  thej  are  apt  to  be  very  much 
irritated,  and  become  ixiHanied,  and  throw  mit  an  annoying  muco- 
purulent diBcharge,  Ulceration,  too,  is  likely  to  ensue,  with  its 
inevitable  consequence,  eontrar^tion,  the  disadvantages  of  which  have 
been  pointed  out.  It  is  inadmissible,  tliereforo,  so  long  as  there 
remains  any  inilaniniation  or  irritability  uf  the  conjunctiva  or  of 
the  stimip.  These  objections  apply  with  still  greater  tbrce  when 
there  has  been  "sympathetic  ophthalmitis.'*  It  should  not  then  be 
used  for  a  still  longer  period,  and  wdien  employed  the  eliect  should 
always  be  watched,  in  order  that  any  irritation  may  be  detected 
sufficiently  early. 

The  icrarhig  of  the  eyt*  may  ht^  delatjmi  tco  long ;  for  the  eyelids 
may  contract,  and  the  conjunctiva  atrophy,  and  even  the  orbit  may 
shriidi. 

Method  of  mfrodtwing  the  arfifickd  et/r.  Hold  the  eye  between  the 
forefinger  and  the  thumb  ;  wet  it  by  dipping  it  in  wat^^r.  Push  the 
broad  outer  end  under  the  upper  eyelid,  and  slide  it  up^^urds  towards 
its  destined  pf>8ition  as  far  as  it  will  reaflily  go ;  retain  it  there  witli 
the  fiirefinger  of  the  one  hand,  with  the  finger  of  the  dtber  hand 
draw  d(jwn  the  lower  eyelid  till  the  lower  edge  8li|>H  in. 

Mefhotl  of  removing  thr  arfiftnal  et/e.  Depress  the  lower  eyelid  with 
the  finger;  pass  the  finger-nail,  a  tooth-piek,  the  head  of  a  hair-pin, 
a  little  hook,  or  any  blmit  b'ttlo  instrument  (a  neat  little  spatula  is 
made  for  the  purpose)  under  the  edge  of  the  eye,  Hit  it  fon^'ard,  and 
let  it  slip  out.  Keceive  it  in  the  hand,  or  on  a  handkerchief,  or  on 
a  bed,  as  a  I'all  on  the  ground  woidd  fracture  it. 

A  person  soon  learns  to  perfonn  these  two  acts  for  liimaelf,  after  a 
few  lessons  gently,  slowly,  and  encouragingly  given,  ("hildren  acquire 
the  knack  quickly. 

In  most  instances,  but  especially  when  the  parts  in  the  orbit  are 
tender,  it  is  reriuisite  to  begin  to  wear  a  smaller  eye  than  that  whicli 
is  required  to  match  the  other.  It  may  be  necessary  to  use  several 
gradations  of  size.  The  small  one  bad  better  at  first  be  left  in 
poi<ition  for  two  or  three  days.  When  the  full-siy.ed  one  is  intro- 
ducetl,  it  ought  to  be  allowed  to  remain  in  onl^*  for  a  few  hours  at  a 
time,  till  the  second  or  tliird  time  of  wearing. 

Nightly  removal  is  necessary.  Cessation  of  use  prevents  ulceration 
of  those  parts  on  which  it  rests.  If  it  be  kept  in  longer  than  a  day 
from  any  special  cause,  the  under  eyelid  should  be  depressed,  and  it^ 
lower  edge  lifted  a  little  forwards,  to  allow  of  the  e8ca|ie  of  any  tears 
that  might  collect  behind. 

If  rliscomfort  should  arise  after  weai'ing  the  eye  a  week  or  morfikji 
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there  is  Bomething  wrong  whioh  needs  attention.     Very  probaMyl 
the  eye  is  too  large,  and  the  eyelids  cannot  be  closed  over  it.     But 
irritation  may  arise  at  any  period  of  the  wearing ;    rest,  and 
temporary  use  of  a  Bmaller  eye,  vdll  generally  remove  it. 

AVliere  the  eyeball  is  merel3'  atrophied,  in  which  case  some  of  HtB 
true  corneal  tissue  yet  remains,  irritation  is  apt  to  oeeur,  unless  the 
be  a  sufficient  hollow  in  the   false  eye  to  prevent  the   oomea 
being  touched.      In  any  instance  where  the   proper   provision 
escaping  pressiire  on  the  cornea  cannot  be  made,  the  cornea  shon 
be  excised. 

•  An  artificial  eye  requires  great  cleanliness,  and  should  be  remov 
every  night.    After  removal,  if  should  be  dipped  in  tepid  water,  wif 
with  clean  Unt  or  soft  rag,  and  put  in  a  btjx  on  cotton.    It  is  inipr 
tn  ]dacc  it  in  cold  water,  because  such  water  is  apt  to  produce  fine 
cnicks  on  the  surface,  and  the  presence    of  any  acid  or  salts  will 
i-oughen  the  enaineh 

To  dissolve  the  gi^case  wliieli  sometimes  Coinis  on  it,  the  su 
eboidd  be  wiped  with  lint  wetted  with  alcohoL 

If  the    eyeball  be   much    simken,   the   interior  of   the    eye 
should,  if   possible,  be   sjTinged  with   tepid   water  every  morning 
and  night. 

Should  there   be   an  habitual  natural  conjimctival   secretion, 
shoidd  such  be  excited  l)y  the  pressm-e  of  the  eye,  a  weak  astringe 
lotion,  used  night  and  morning,  may  remove  or  lessen  it. 

Sonieiin^s  Jibrlnom  growths  are  thrown  out  on  the  conjunctiva  j 
consequence  of  irritation,  imaccompanied  by  any  discharge.  Th^ 
are  readily  removed,  I  have  seen  too,  a  plastic  exndatioa,  lifc» 
diphtheritic  membrane,  growing  over  the  palpebral  eonjuncti^| 
Several  applications  of  the  nitrate  of  silver  w^ere  required  to  desti^T 
it,  and  to  prevent  reproduction. 

From  ignorance  respecting  the  manner  of  putting  In  the  eye  and 
taking  it  out,  and  sometimes  fi'om  laziness,  jiersons  will  wear  it  for 
months.  Some  have  not  removed  it  for  years,  not  even  when  all 
poli&^h  has  been  lost.  It  is  seldom  that  such  persistence  in  use  oanfl 
tolerated.  ^ 

A  new  eye    is   needed   after  the  gloss  is  lost  and   the  8ur£a^ 
roughened  ;  for  if  the  damaged  one  be  still  used,  irritation  of  the 
lids  is  set  up.     The  average  period  of  wear  is  about  twelve  monti 
Sometimes  minute  granules  of  earthy  materials  from  the  tears 
the  conjunctival  secrf?tion  are  deposited  on  the  back  of  the  artific 
eye,  and  produce  irritation.     They  cannot  be  seen  when  the  sm^fa 
of  the  enamel  is  wet.     They  are  best  removed  by  gentle  rubbing 
with  very  fine  pumico  stone  or  rouge* 
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FOREIGN  BODIES  ON  THE  SURFACE  OF  TIIE  EYE  —  LARVAE  OF 
IKSECT8  UNDER  THE  EYELIDS— FOREIGN  IJQDIES  WITHIN  THE 
EYEBALL. 

INSTRUMENTS    FUlt    UEMdVIXG    FORKlfiN    HODIES    VHOM    THK     '''"'    ^**^ 
S!  Kl  ACK    UF    THE    CORNEA. 

Thk  iiiimatiire  guuge  (Fig.  144)  is  the  twontieth  part  of 
fill  inch  hniutL  It  is  Imllowed  or  flcoopetl,  round,  bevelled, 
iind  filiJiqi,  Mllw  and  8011  make  a  little  iaBtrynieiit  for 
the  poeket-ease  with  a  gouge  at  one  end  and  a  spud  at 
the  other  ;  each  oovered  with  a  screw-top. 

FOREIGN    BODIES    ON    THK    StKElCE    OE    THE    EYE, 

The  intrusion  of  bodies  in  the  eye  is  of  very  eonimou 
oi'ciirrenw,  and  the  effects  vary  acoordiug  to  their  size, 
their  shape,  and  the  manner  in  wliieli  they  inipiuge. 

An  almost  mioroscopiu  x*artic5©  of  matter  may  adhere, 
blightly  irritate  the  eye,  he  reacEly  dislodged  by  the  move- 
ments of  the  eyelids  and  %vashed  away  by  the  tears ;  in\ 
perhaps,  removed  by  the  fingers  from  the  comer  of  the 
eye.  Or  a  body  may  he  prijJHcieJ  with  great  violence  on 
the  eye,  become  impaeted  uiid  destroy  it  either  at  onee»  or 
ultimately,  from  secondary  causes. 

It  is  wholly  un necessary  to  desrribe  minutely  the 
symptoms  of  a  patient  thus  injured.  The  sensation  or 
pain,  the  iiTitability  of  tlie  eye,  with  the  flow  of  tears,  and 
the  almost  imp<'>ssibility  of  opening  the  eyelids,  and  the 
redness  of  the  eyeball,  all  point  to  the  id^eeptirm  of  an 
injury,  the  actual  natm^e  of  which  can  only  be  known 
by  a  careful  examination. 

In  every  instance,  therefore,  in  wliich  it  is  likely  that 
anything  has  fallen  on  the  eye,  the  surface  of  the  eyeball 
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A  IxiMHbiialMr  «oaii(l«on'l  fe>r 
imUMIity  of  ona  «ye.    A  niMn  jdlov  paiat  jR^Mled  fimaj 

'nm.     ft  VM  irii}|«lniiirn,  mad  fiond  to  be  •  piece  I 
1  ' ig  i»iii«,b  Uutl  iNwn  ]>rrJM)led  froai  bis  lathe. 

/Ar   w»««   <*   i/^tt   part   nf   the   «y«  «•  mkkk  «Hf«m»m   „^ 
HmnUi/  rr»/.     U  J,  ^h.^^  11,^,,  ,4,^  greaieat  imtaHon  is  produce 
A  »i.Uftti,,«,  u,  f,^  ^1,,,  j^^^^j^  ^^^  imparted,  being  rubbed  into  - 
nt.»4T,„r  „l«*ti.,  nunubrftup  by  the  robbing  of  tbe  cyelUh,  whi« 
««  f.n-..i %  n,„l  iuvcluntarily  done  by  m^  penoM  when         "^ 
miU'rn  tlif  <«y4».  ^  ^  r 

'I'hn  iK»|«j#th«  litllo  iKKly  iH  gtmorftDy  at  once  detected. 
Uw  imnv"^^Bk|t   ^i^y  .^.^^^  jj  ^.^  ,^  overlooked, 
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should  be  examined.  If  nothing  be  recognised,  tlie  inner  gurfai« 
of  the  eyelids  should  be  surveyed,  and  sometimes  also  the  entiifl 
conjunctival  surface.  It  is  necessary  to  mention  that  uunie^iiatJ 
relief  does  not  always  follow  the  removal  of  the  intruding  b<»<lyJ 
For  hours  a  patient  may  declare  that  he  is  unrelieved.  He  may  hi 
assured  that  the  deceptive  impression  will  ptuss  away. 

If  a  body  be  driven  tlu'ough  the  conjunctivaj  for  instance,  a 
grain  of  shot,  it  may  sometimes  be  more  readily  felt  with  the  tip 
of  the  finger  than  seen. 

The    excretory  laca-jmal  channels  must  frequently  convey  awa; 
minute  substances  ;  for  whatever  is  below  the  diameter  of  a  puncti 
may  be  so  earned  away,  if  its  length  do  not  interfere.     Hence 
popular  impression  that  blowing  the  nose  vaU.  remove  euch  things. 
A  pailicle  enters,  irritates,  and  eausos  a  flow  of  tears*     If  it  be  loose^ 
it  is  wtislied  to  the  ijiner  comer  of  the  eye,  and  is  either  earrii 
thi'ough  a  canaliculus,  and  so  to  the  nose,  or  rests  on  the  canim 
where  it  is  lU'^ually  wiped  awa  v  with  the  finger  or  the  handkercliief, 
or  escapes  exiemally.     It  may  stick  in  a  punetum. 

One  of  my  late  colleagues  at  the  St.  Paucras  Royal  General 
Dispensary  sidfercd  from  an  irritation  of  his  eye  that  was  to 
inexplicable.  Three  days  before  he  applied  to  me,  while  sitti 
in  his  drawing-room,  he  felt  a  very  sharp  pricking  in  the  eye ; 
neither  couhl  he  discern  the  cause,  nor  could  another  surgeon  8uc< 
in  discovering  it.  I  foimd  the  semilunar  fold  of  the  conjuncti 
swollen  and  very  red,  and  the  entire  conjunctiva  inflamed, 
hair^  protruding  just  sulliciently  to  allow  of  being  laid  hold  of  iiinl 
a  pair  of  furceps,  was  visible  from  the  upper  punotum.  It 
easily  drawn  out,  and  proved  to  be  a  portion  of  hair  that  had  re- 
mained about  lum  after  a  rt>cent  process  of  hair-cutting.  It  meas 
half  an  inch  in  length.  The  cilia  otlen  got  into  the  puncta 
protrude. 

A  brass-finisher  complained  for  several  days-  of  pain  and 
irritabihty  of  one  eye.     A   small  yellow  point  projected  frnm 
upper  punctum.     It  was  withdrawn,  and  proved  to  l>e  a  piece  of 
spiral  turning  which  had  been  projected  from  his  lathe. 

The   vontm    is    that   part   of    the    rt/e   on    uitich    t^rtrafteom    bodi 
mualhj  red.     It  is  there  that  the  greatest  irritation   is   produci 
A  substance  is  for  the  most  part  impact^^d,  being  rubbed  into 
anterior  elastic  membrane  by  the  rubbing  of  the  eyelids,  which 
80  forcibly  and  involuntarily  done  by  most  persons  w^hen  anyti 
enters  the  eye, 

The  position  of  the  little  body  is  generally  at  once  detected* 
the   minuteness   of  it   may   cause   it  to   be   overlooked,   especially 
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iimall  quantity  was  extracted.     Some  of  tjie  metal  was  even  under 
Hiihe  conjunctiva. 

Bsr:  The  only  exception^  I  imaginey  likely  to  be  found  againnt  interfering 
rAtwith  any  extraneous  substance  in  the  cornea  is  in  that  rare  condition 
9  where  it  has  been  imbedded  for  many  days  or  months  without  any 
Sr  ill  effects  arising,  the  surrounding  portion  of  the  cornea  not  being 
IP  hazy,  and  pain,  vascularity,  and  lacrymation  being  absent ;  and 
B  where  there  has  been  a  complete  cessation  of  all  acute  symptoms. 
2  Several  times  I  have  been  consulted  about  such  cases.  In  each  it 
c  was  a  bit  of  a  percussion  cap  that  had  entered.  The  copper  did  not 
I  produce  any  irritation.  It  was  not  projecting  beyond  the  surface. 
,  I  decided  not  to  interfere,  because,  in  each  case,  to  extricate  it  would, 
.  in  all  probability,  have  been  a  difficult  job,  and  one  likely  to  cause 
destruction  of  the  eye.  Besides,  there  was  time  enough  to  operate  if 
irritation  ensued. 

The  late  Mr.  Parrott,  of  Clapham  Common,  brought  his  niece  to 
me,  a  girl  set.  five.  Four  months  previously  she  struck  a  copper  cap 
between  two  pieces  of  iron,  and  a  portion  of  the  copper  entered  her 
right  eye.  The  cornea  was  divided  nearly  perpendicularly ;  the  iris 
had  prolapsed,  and  the  pupil  was  lost.  Considerable  irritation  and 
inflammation  followed  the  injury,  but  now  the  eye  Lad  recovered 
from  the  acute  symptoms,  and  was,  as  is  usually  the  ease  after 
these  accidents,  a  little  shrunken  and  flaccid.  About  the  centre  of 
the  cicatrix  was  a  minute  piece  of  the  copper,  and  a  question  was 
raised  about  its  removal.  The  girl's  mother  was  opposed  to  this, 
and  I  did  not  press  interference,  as  it  was  not  producing  any 
irritation. 

I  saw  a  carpenter  who  had  carried  a  bit  of  iron  in  liis  cornea  for 
two  years.     It  had  never  produced  irritation. 

These  are  examples  of  great  rarity.  I  suppose  in  all  of  them 
that  the  process  of  encysting,  of  which  I  shall  now  speak,  had  taken 
place. 

Mr.  Wardrop,  in  his  "  Pathology  of  the  Human  Eye,"  correctly 
observes,  that  it  sometimes  happens,  after  a  body  is  imbedded  in  the 
cornea,  a  layer  of  new  substance  is  produced  over  it,  so  tliat  it  does 
not  excite  inflammation,  but  remains  through  life  in  a  kind  of  sac. 
He  quotes  a  curious  case,  in  which  the  hard  elytra  of  a  beetle 
traversed  in  two  years  from  the  upper  part  of  the  eyeball  to  the 
centre  of  the  cornea,  immediately  opposite  the  pupil,  finally  lodging 
there.  In  the  case  of  a  patient  at  the  C.  L.  O.  Hospital,  a  bit  of 
wire  was  impacted  at  the  lower  part  of  the  cornea.  There  was  on  it 
a  dark-brown  deposit,  in  the  centre  of  which  appeared  a  darker  spot. 
The  injury  had  been   received  sixteen  years  before,  but  as  it  did 
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not  occasion  the   least   inoonveuience,   I   did   not  intc^rtere.     Such 
phenomena,  I  repeat,  are  rare. 

But  the  form  of  a  body  and  the  pecnliarity  of  its  impaction  may, 
OS  Dr.  Mackenzie  oljBervos,  prevent  iU  either  e&cajiiug  or  beooming 
encysted ;  and  a  case  of  Dr,  Wardrop'a,  reported  in  tho  "  Lancet^" 
is  adduced  as  an  example.     A  bit  of  gold  wii*e  had  entered  tlit 


cornea,  and  a  email  part  protruded,  wliile  the  hirger  portion 
impacted  mthinj  where  it  had  remained  fourteen  weeks  before  it 
was  removed  with  a  pair  of  forceps  ;  but  in  the  meantime  the  eye 
wiis  nearly  lost,  and  the  iris  was  adherent  to  the  oomoa  when  the 
patient  applied  to  ^Ir.  AV'^ardrop.  The  portion  of  wire  was  ftdly 
three  lines  in  length ;  one  extremity  had  entered  the  anterior 
chamber.     The  aqueous  humour  escaped  at  tho  extraetiom 

After  a  metallic  fragment,  especially  of  iron,  has  been  removed, 
some  ruBt-raark,  or  stain,  may  remain.  This  is  of  no  conse- 
quence, and  should  not  he  picked  at,  nor  be  at  lacked  mth  chemical 
re-agents  j  tor  it  is  sofni  east  oil  Very  Httle  praetiee  enables  a 
surgeon  to  ascertain  wltcu  the  particle  ha«  been  removed.  Carbonized 
and  other  gubstances  leave  such  traces ;  without  a  knowledge  of  this^ 
unnecessary  injury  may  be  inflicted,  I  have  known  vegetable  matter 
produce  stain. 

In  the  "Me^l^cal  Times  and  Gazette"  of  April  24th,  1852,  Dr. 
II.  Jeanneret  very  ingeniously  propoi^es  to  dissolve  paHieles  of  iron  iti 
the  cornea  by  the  chemical  action  of  a  solution  of  sulphate  of  copfier, 
of  the  strength  of  from  one  to  three  grains  to  the  ounce  of  wiit^^. 
This  method  slenild  not  give  place  to  that  of  me<;'hameal  removal, 
but  it  might  be  of  value  when  a  surgeon  is  not  at  hand,  and  relief 
ctinnot  otherwise  be  obtained.  An  eyeglass  filled  with  the  solution 
and  held  to  the  eye  would  be  the  2>roper  mode  of  using  this 
agent. 

The  emplojTraent  of  magnets  has  repeatedly  been  stiggeste^l  as  mi 

I  easy  and  eiiectual  means  of  extracting  paiticles  of  iron  and  gteel, 

pjuid  various  shapes  have  been  given  to  tliem,  some  pointed,  some 

0Moentic,  and  so  on  j  but  they  are  mere  playthings,  and  not  of  imy 

pnutical  value. 

U7if'n  a  sfthsfanet'  /x  lotlged  abotft  the  eonjnnctira^  the  patient  may 
be  able  to  deBno  its  exact  seat,  a  matter  of  some  moment ;  but 
w^hen  he  cfinnot,  and  a  survey  of  all  the  exposed  paiis  of  the  e}^e  fails 
to  detect  it,  the  eyelids  should  be  retracted,  and  a  greater  sm-face 
of  the  globe  of  the  eye  exposed,  the  entire  cornea  rendered  visible, 
and  some  of  the  sclerotica  beyond  it.  Should  tliat  not  snifice  to 
reveal  it,  the  interior  of  tlie  eyelids  must  he  senrched  ;  the  under,  by 
deprettsing   it   and   pulling   it   from   the  eyeball,  which   should  be 
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without  the  patient  being  aware  of  its  having  entered  the  eye.     Hm 

gives  another  example  of  a  gentleman  who  consoltetl  him  on  aecounM 
of  iineamness  in  his  eyes,  into  one  of  whirh  a  amall  insect  hsid  flo>*"it| 
a  few  weeks  before,  althnugh  the  patient  was  not  tUsjxjsed  tol 
attribute  all  his  sufferinge  to  that  eironmstanee.  Within  the  unden 
eyelid  was  found  one  of  tlit*  elytra,  the  wiug  eover,  of  a  ininiita| 
species  of  beetle,  and  witliin  the  upper  the  i^orresponding  one.  I 

A  gentleman  consulted  Dr.  Jacob  on  aecoimt  of  a  fungus  growthl 
resembling  a  pjlypus  projecting  from  beneath  the  upper  eyelidjj 
The  Doctor  seized  it  with  a  jiair  of  forcejis,  to  extirpate  it,  and 
found  it  firm  and  resisting.  He  examhied  farther,  and  diseoTened 
a  bit  of  a  ru.^h,  three-quarters  of  an  inch  long,  -within  it.  ThJ 
gentleman  then  re(*olIeeted  that,  about  a  year  before,  he  had  a  falfl 
from  his  horse  %vhile  hunting,  and  for  several  days  felt  as  if  sonieJ 
thing  ha^l  got  into  his  eye,  but  m  the  sensation  went  off,  he  thoughn 
no  morp  of  it.  I 

The  first  time  1  saw  a  fiutgus  proceeding  from  this  cause  I  wa^ 
deceived  for  a  time,  because  I  had  no  knowledge  on  the  suhjeetj 
and  I  was  unassisted  in  my  diagnosis  l>y  any  information  froral 
my  patient,  the  morbid  growth  alone  having  attraeted  his  attend 
tion,  ■ 

In  the  Ophthnhuie  Hospital  Heports,  vol,  i.,  p,  t'io,  i^  reoonlixl 
a  case  in  whi<*h  a  busk  remained  under  tlic  eyelid  for  two  montlis, 
and  produced,  by  its  iiiitation,  a  waily -looking  gi^owlh,  and  be^ides^ 
a  Blirinons  exudation  that  had  l)ecomo  moulded  by  the  movements  oi 
the  eyelid.     Ptosis  was  produced. 

A  young  girl  had  a  soft  red  fungus  growiug  out  of  lier  eye,  aa 
large  as  a  filbert.  It  was  of  eonie  weeks'  standing,  and  was  attri 
buted  to  a  hurt  in  Hided  by  a  straw  striking  the  eye.  It  wn 
asceiiained  without  doubt  that  it  took  its  rise  in  the  oculo-palpebrai 
fold.  It  was  cut  away,  but  in  three  weeks  it  was  as  large  as  ever; 
It  was  again  removed ;  a  bit  of  straw,  half  an  inch  in  length,  was 
observed  and  extrai'ted  ;  the  cure  was  complete  in  u  few  days. 

A  man  consulted  Jh\  Monteath  on  account  of  an  inflamed  state  ofH 
his  eye,  indnceil  by  a  fall,  five  nionUis  before,  among  some  hushes,  in 
dest^ending  a  st<^p  mountain.  lie  felt  at  the  moment  that  some 
part  of  the  eye  was  wounded,  and  from  that  period  the  eye  remained] 
in  a  tender  state.  On  everting  the  up]>er  eyelid,  a  fimgous  state 
of  the  c<uijunctiva  was  discovered  very  high  up,  and  a  prolie  gave 
a^urance  that  something  was  there.  It  was  seized  with  a  pair  OJ 
forceps,  and,  when  extracted,  proved  to  be  a  portion  of  a  twig  fr*»ni 
a  bii*j1i,  tlu-ee- fourths  of  an  inch  in  length,  and  nearly  as  thick 
as  a  erow-quilb     This  eubstarioe  bad  i-cniained  in  the  omdo-pftlpebral 
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au  old  meohanie,  wlui  worked  at  metal  lathe  ttmiinp»  ^n\A  '» 
corijiinttivte  paved  with  iron  chips.  His  cornea  had  mauy  oj^v;:ii% 
When  a  piuticle  entered  the  eomea,  or  got  under  the  nppiT  9plA 
he  went  to  the  eye  infirmary  of  the  town  and  had  it  ]vjii0«ii 
Sometimes  he  did  the  same  when  the  conjunctiva  was  inviuM,  te 
not  always,  only  when  initation  was  unusually  severe.  As  br  • 
sensation  went,  he  was  unaware  of  the  state  of  his  eyes. 

T/ic  vonjunctira  mat/  he  penetmied^  and  a  parfieie  of  tn^iifr  rmm 
hetween  it  and  the  mkroUm*  Enejsting  is  very  likely  to  Wki 
several  examples  of  which  I  have  seen.  The  patients  have  fids 
n])phed  to  me  on  aecomit  of  something  else,  or  I  have  met  with  thft 
aoei  dent  ally*  Mr,  Warilrop  tells  us  that  he  has  found  a  bit  *4^thm 
etone  inclosed  in  a  sac  of  cellular  membrane,  lying  clog**  t«  fk 
sclercjtic  coat.  It  had  remained  for  ten  years  prior  to  the  piCM^ 
deaths  without  occasioning  the  least  uneasiness  or  even  su^picioii  i 
its  presence.     Iron  ht\s  remained  encysted  for  years* 

The  sckrotica  itself  k  often  penetrated  tmd  re  fa  ins  hoditM  witM 
mt(r/t  inconrenlener,  I  have  several  times  removed  particles  of  mm, 
when  they  seemed  to  irritate,  hy  snipping  through  the  ci^iijiitictRi. 
and  then  anoomfdisliing  the  desired  end,  with  foroeps  or  gouge. 

I  have  seen  many  accidents  fiY>m  tlie  percussion  cap,  i|ever  amcnt 
spui-tsmen,  but  from  improper  use  of  it,  from  playing  with  it^  mA  m 
exploding  it  with  a  hanuner,  or  a  stone.  I  have  seen  five  qrw 
destiTiyed  in  one  year.  This  cap  accident  is  eommon  at  fairs^,  wbisn 
people  snap  them  on  popguns  for  nuts.  The  cap  of  the  nut-selWl 
toy  is  highly  dangerous,  being  peculiarlj  oonstructtsd.  The  eop|« 
is  not  cleft,  as  in  the  ordinriry  cap,  hut  entire,  to  conc^nt«lt#  th» 
force  of  the  ignition.  Thus  it  splits  with  violence  and  flie©  a1)Q|^ 
not  merely  to  the  injury  of  those  who  use  them,  hut  to  others.       ^| 

(kcaauutaiitf  an  t\tfoimtire  effort  is  neen  on  the  surface  of  ike  tf^^ 
Bodies  that  ha\'e  been  lying  quiet  in  the  cornea  or  the  scleroticm, 
may,  after  the  lapse  of  months  or  years,  obey  the  well-known  Iaw 
and  begin  to  work  out.  This  is  more  eommon  when  the  eve  hii 
been  destroyed,  and  is  more  or  less  slirunken.  A  yotmg  num 
received  a  portion  of  a  percussion  cap  in  the  sclerotica^  Jiiat  oulMife 
the  cornea,  and  after  a  week  of  inconveuienoe  he  returned  to  kti 
work.  He  was  unaware  of  any  defect.  Nine  months  after,  he  ciioi« 
to  me,  complaining  of  an  occasional  pricking  in  the  eyeUd,  of  a  few 
ilays'  standing.  In  the  centre  of  a  granulation  at  the  site  of  the  old 
injury,  1  saw  an  angle  of  the  piece  of  copper,  and  extracted  ft.  Tb^ 
broken  cap  was  being  east  out. 

After-trcatmrnt  in  aeifhrn  rrq^tired.  Tlie  s;vmptoms  usually  *nva|] 
I  rt*ftdily  as  they  were  manifested-     Wlicre  iuihunmation  has  \m^m 
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Eveff/  accitknt  of  thk  nature  impairs  fJi^  e^e.      The  direct  ixaps:\ 
in  proportion  to  the  size  of  the  impacted   hotly*      Th^  i 
hopdeanly  destroyed  at  once,  from  lanoratiori    of  the  uim 
and  the  inipoesibility  of  repair,  or  the  destructivo  iniliunii 
at  once  sets  m.     The  seeondiiry  risk  of  destruotion  is  &(^x 
the  loeahty  in  which  the  hody  is  planted,  there  beiug:  the 
when  the  anterior  chamber  ib  occupied,  the  greatest  when  the  i 
region  is  the  site.     Besides,  there  is  secondary  severity  aocoidii^l 
tlie  textures  involved*     The  iris  is  the  most   tolerant*     TW 
priK^esses,  the  choroid,  and  the  retina  show  resistance  in  thi* 
nicntioned.       The    deleterious   effects    arise    j»rimaiTJy    bnm 
intlammation,  on  which  snppuration  may  follow,  although  it  u\ 
or,  secondary  and   chronic  ixdlammatory  action,   that   spoik 
tissne. 

There  is  generally  produced  a  ^reat  deal  of  poiu,  and  there  i»  « tnd 
of  sutiering  in  the  course  of  the  ramifications  of  the  fifth  uefit«i* 
that  side  of  the  head.  It  hiis  a  neuralgic  character*  I  hzre  909 
seen  greater  sullering  than  I  have  witnessed  in  some  of  thesi!  aHvk 

ReHpiTfing  treatment.      The  interrnt  of  a  patient  is  ht^nt  ntcurrd  h}f^ 
prompt  remoral  of  extraneous  bodies.     It  is  our  duty,  as  a  rule,  to  ^ 
to   remove  whatever   is  driven  into   the   eye.      Wlionevor  i^  ^ 
[>ractieahlc,  an  endeavour  should  he  made  to  extract  anything,  i 
it  has  passed  out  of  sight,  and  cannot  be  felt  with  a  prolie,  or  ^ 
its  position  cannot  be  ascertained,  in  which  cases  the  eye  musl^  i 
time,  be  left  to  take  its  chance.     So,  likewise,  when  it   is  go 
that  it  is  scarcely  possible  to  be  seized ;  or  when  it   is  of 
that  is  likely  to  he  absorbed ;  or  is  a  soft  substanoe  wltieh,  tikiogk 
insoluble,  cannot  be  removed,  and  unlikely  U^  l>e   injuriao^^  as  gi»* 
powder,  or  its  residue. 

It  is  no  easy  matter  to   execute  this  operation    with    the 
possible  injury,  and  cfTcctivcly.    Attempt  uiK>n  attt^tnpt  is  often  : 
in  vain.     A  well-tutored  hand  only  can  be  exi)ected  to  be 
It  is  an  undertaking,  above  oU  others,  that  ueeda  iself<-i 
knowledge  of  operations  on  the  eyeball,  and  clevemR«s  in  maatpaW 
tion.   Clilornform  is  often  indispensable.  The  details  must  be 
by  the  individual  peculiarities  of  the  case.     The  retracting  of 
eyelids,  the  steadj-ing  of  the  eyeball,  and  the  opening  of  tlie 
must  all  he  attended  to  as  in  oxtmctiug  a  cataract.     In  adilittoo, 
ej^eball  may  bt^  kept  motionless  by  forceps  or  hooka.     The 
should  be  ftrifRcriently^  incised  vdWv  knife  or  keratome.     TIt 
\mmo\xr  should  be  allowed  to  e***  ape  before  the  cutting  iiiKi , 
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■*  withdrawn,  in  order  to  prevent  prolapse  of  the  iris,  for  that  would 

spoil  the  intended  course. 
/*;  The  position,  or  the  mode  of  attachment  of  the  body,  is  to  be  the 
; '  guide  in  selecting  the  spot  for  the  incision.  The  nearer  to  the  margin 
^^-  the  opening  is  made,  the  less  will  be  the  danger  of  protrusion  of  the 
•*  iris.  Whether  forceps,  hook,  probe,  or  curette  be  used,  its  extremity 
^'  should  be  blunted,  to  avoid  injuring  the  textures  it  may  come  in 
^'-  contact  with,  especially  the  capsule  of  the  lens ;  for,  if  that  be  torn  or 
-  scratched,  opacity  will  ensue.  The  spoon  of  the  curette  will  be  found 
"  very  serviceable.  Loose  bodies  are  more  readily  removed  than 
adherent  ones.  It  cannot  always  be  determined  beforehand  what 
*  shall  be  the  actual  procedure.  I  have  commenced  an  operation  with 
a  determination  to  adopt  a  particular  course,  and  circumstances  have 
:  arisen  that  required  a  different  method.  Emergencies  mil  arise,  and 
i    should  be  expected  and  provided  for. 

It  is  worthy  of  note,  that  while  the  most  trivial  injury  to  tlie 
cornea  is  likely  to  be  followed  by  abscess,  and  the  suppurative  action 
may  involve  all  the  ocular  tissues,  injury  to  the  interior  of  tlie 
eyeball  firom  the  presence  of  substances  is  rarely  the  cause  of 
suppuration.  On  the  contrary,  attacks  of  inflammation,  sometimes 
slight,  sometimes  severe,  may  supervene  and  more  or  less  damage 
several  structures  and  spoil  the  sight,  and  the  inflammatory  action 
may  recur  again  and  again  over  several  years,  the  eye  never  perhaps, 
being  free  from  morbid  action ;  and  yet  suppuration  may  not  be 
induced.     Atrophy  is  the  common  residt. 

It  is  impossible  to  express  forcibly  and  definitely,  in  a  general 
statement,  all  that  is  necessary  to  be  done  in  those  accidents.  The 
subject  must  be  discussed  and  practical  remarks  appended  according 
to  the  varjdng  conditions  that  may  exist,  especially  the  several  posi- 
tions of  the  foreign  bodies. 

Foreign  bodies  in  Hie  anterior  chamber  of  the  eye.  When  a  body 
is  lodged  here,  and  lies  loose,  it  generally  produces  destructive 
irritation.  The  eyeball  inflames,  and  the  early  apparent  changes  are 
dullness  of  the  cornea,  inflammation  of  the  iris,  and  surface  redness 
of  the  eye,  objective  symptoms  of  general  ophthalmitis.  But  sight 
may  too  be  lost  when  there  is  scarcely  any  such  recognisable  feature 
of  disease ;  the  disorganization  proceeding  without  what  we  are 
accustomed  to  call  inflammation.  Or  acute  symptoms  may  at  first 
appear  and  lapse  into  morbid  clironic  action.  Or  these  may 
alternate. 

Exceptionally,  examples  have  been  met  with  in  which  there 
has  been  tolerance  to  the  presence  of  intruded  bodies  for  days, 
weeks,  and  years.     In  one  instance,  a  bit  of  stone  was  fourteen 
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^grst  burst,  and  the  partide  set  loose  in  the  chamber.     Suppuration 
^t|f  the  eyeball  threatened,  but  was  oheoked  by  the  timely  extraction 
*^)f  the  particle. 

^'.    A  foreign  body  may  be  impacted  in  the  iris.     Anything  so  placed 

fioaght  to  be  extracted,  because  observation  shows  that  an  exception 

■iito  its  being  troublesome  can  scarcely  be  expected.     If  it  project,  and 

■If can  be  readily  seized,  an  attempt  at  extraction  should  be  made; 

^  hot  if  much  impacted,  or  very  minute,  or  covered  by  exudation. 

Iff  the  piece  of  iris  involved  should  be  withdrawn  and  encised,  as  in 

the  operation  for  the  formation  of  an  artificial  pupil  by  "  excision." 

4«  Besides  the  damage  that  may  accrue'  to  the  iris,  and  to  the  capsule 

m  of  the  lens,  in  trying  to  extricate  an  encased  body,  such  bleeding 

a  .  is  likely  to  occur  as  would  prevent  the  completion  of  the  operation. 

>r    Unless  it  project,   and   can   readily    be    seized,   the    difficulty   of 

>    extraction  is  very  great,  and  the  operation  is  likely  to  be  injurious, 

therefore  it  is  better  to  excise  the  bit  of  the  iris,  than  attempt  what 

has  proved  a  tedious  and  fruitless  process,  that  of  picking  out  the 

fragment,  particularly  when  more  or  less  covered  by  exudation. 

The  curative  eflFect  of  encysting  is  most  common  on  the  iris,  jei^ 
even  here,  this  e£Pect  does  not  preclude  mischief,  as  the  encysted 
body  may  become  loosened,  detached,  and  produce  very  ill  effects. 
In  the  ''  Dublin  Quarterly  Journal,"  an  instance  is  recorded  of  a 
very  minute  scale  of  copper  cap  in  the  iris  becoming  encysted, 
and  remaining  so  for  eight  years,  during  which  time  it  produced 
repeated  attacks  of  inflammation  of  the  eyeball,  and,  ultimately, 
it  exfoliated  through  the  cornea. 

Irritation  may  be  set  up^  and  for  the  first  time^  while  the  body  is  in 
the  cyst,  I  have  known  this  to  occur,  and  without  any  apparent 
cause.  The  eye  was  threatened  with  destruction.  I  do  not  know 
the  end  of  the  case. 

The  cyst  itself  may  prove  injurious.  The  late  Mr.  Scott  deemed 
it  imperative  to  remove  an  enclosing  cyst,  because  of  its  growth.  A 
bit  of  iron  entered  the  iris  of  a  blacksmith's  apprentice,  and  after 
several  weeks  of  active  inflammation,  good  vision  was  recovered, 
notwithstanding  a  disfigured  pupil.  Some  mouths  subsequently, 
a  small  cyst  formed  in  connection  with  the  injured  part,  and  grew, 
with  a  white  and  tendinous-like  structure,  to  the  size  of  a  pea, 
when  it  was  thought  fit  to  operate. 

An  eye  may  be  destroyed  while  t/ie  encysting  is  going  on.  The 
case  I  give  to  illustrate  this  process,  is  fiill  of  pathological  facts  in 
association  with  these  accidents. 

Impactment  of  a  foreign  body  in  the  iris,  of  two-and-a-half 
years'  standing.      Formation  of  a    cyst    aroimd    it.      Recurrent 
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attaokfl  of  inflammation,     Loss  of  the  eye.     S}Tnpathetio  waakinl 
of  the  other  eye  and  myopia.     Eemovol  of  the  front  of  the  diseaal 
eye,  and  the  foreign  body  along  with   it.     A  stout,  healthy  mai 
twenty -two  ypars  of  age,  was  stiiick  on  the  left  eye  by  a  XTereuE^d 
cracker,   containing    fragments    of    flint    and    detonating   powdi 
which  was  throwii   at  hini  front  a  window  twenty  feet  hig-h.     I 
exploded   as   it  stniek   hiio.       The   eyebidl  was   not    painful   tini 
night.     Next  day  it  wm  better.     For  a  fortnight  there  was  not  aj 
disoomfoi't.     The  eyeball  then  infltimed,  and  continued  in  that  std 
for  fiix  weeks,  when  vipion  was  so  impairtMl  that  it  was  useleete  for 
practical  purposes.      It  rec*overed  for  a  time,  and  again   infls 
for   several    weeks.     Vision    was   now  quite    lost.      The  man   th4 
became  a  patient  nt  tlie  C,  L,  (_).  Hn^pitah     The  following  was 
condition  when  arbnitted  : 

I/f^ft  eye.     Surface  vaseidar.     Antorinr  eliambcr  much  contract 
Cornea  a  Utth^  hazy.     Iris  discoloiu^d,  and  on  its  surface,  nasal  si<i 
was  a  filjrouH-h>fjking    nwle,   about  the  si^e  of   half  a  heTiip-sc»c 
A  filiarfi  pucker   at   this   spot  deformed  and  displaced    the    pnf 
and  drew  it  inwaitls.     The  lens  Wiis  obscured  by  l^Tuph,  to  whid 
the  pupil   was  adherent.      Tlie  eyeball   was  tender  when  tonehe 
The  most  careful  examination    failed   to  di8ix)ver  any  eNndenco 
injury  to  the  cornea,  the  sclerotica,  or  any  part  of  the  exterior  of 
eye,    so   that    there    Wii«   no    direct    evidence   of  an\ihing    hnvii] 
entered  tlic  eye ;    but  the  presmnptive  evidence  was  in  favour 
the  eye  having  been   penetrated  by  a  body  which  was  lodgi^d 
the  iris  and  had  become  encysted, 

lUglit  eye.  All  extenial  appearanoes  were  normal.  The  mgh 
was  perfectly  liealthy  before  the  accident.  Six  months  aft^  nc 
sightedncss  conimenced.  A  concave  lens  assisted  vision.  With  tl 
near-sightedness  dates  also  initability  of  the  eye,  and  incapacity 
read  for  more  than  three  hour»,  on  account  of  pain  in  the  ej 
and  dimness  of  vision.  Sympathetic  ophthalmitis  became  vei 
marked. 

The  front  of  the  left  eye,  inchuling  the  iris,  wa«  removed.     The 
crystiillitie   lens    was  absent,  having   been  absorbedt      No  \itreoi] 
humour  was  lost  at  the  oi»eration.     In  the  centre  of  the  nodule 
the  iris  was  a  minute  angidar  piece  of  Hint. 

BfHttfrs    fhe   comvrratirf  process   of  a  forvigti    }mhj    in    the   et/pfi 
l/econfiftff  cftn/sfed^  oermiomiltj  an  mcompfiiii/inff  rjfhrt  in  mmie  nt  nr/ 
liafion.     Ju  the  many  instances  recorded  of  this  nature,  the  eye  had 
generally  been  lost  before  the  foreign  body  was  tlirown  out.     In  om 
however,  I  iind  that  the  eye  was  saved  by  such  a  course. 

A  man  came  mider  the  car©  of  Mr.  iJixon,  with  an  inflame 
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wounded.  A  pair  of  delicate  forcjepfi  were  bow  introduoed^  ftir  the 
purpose  of  gemng  and  drawing  it  out ;  but  although  there  was  no 
difRoulty  in  holding  it,  the  blades  slipper!  oif  whenever  the  leant 
traction  was  made,  owing  to  the  smooth  polished  eurface  of  the 
metal,  and  to  its  priBmatic  form.  It  was  euhaequentlj  lifted  out 
with  the  scorip  of  a  curette,  hut,  in  doing  so,  the  hyaloid  membrane 
was  woundod,  and  a  small  amount  of  vitreous  humour  esc»a|»ed* 
The  <J3  elids  were  closed,  and  the  man  was  put  to  bed.  Some  slight 
ewelling  ensued,  together  with  pain,  but  these  symptoms  gradually 
parsed  away.  The  state  ol'  the  eye,  ten  weeks  after,  was  as  follow*; 
a  faint  mark  of  the  woimd  in  the  cornea ;  pupil  small  and  filled  with 
a  thin  layer  of  l^>Tnph ;  above,  slight  adhesion  of  the  iris  to  the 
foraea ;  a  good  anterior  chamber ;  srtme  pereeption  of  objects  ;  the 
eyeball  firm,  and  fi^e  from  pain  and  intiiinimation  ever  since  the  firstt 
wcf^k  after  the  accident. 

The  second  is  taken  from  the  '*  Ophthalmic  Hospital  Ilep<'>rt8'*  for 
January,  1H5!>,  A  heiilthy  young  mill-stone  maker  applied  at  the 
lloyal  Lf-indon  Ophthalmic  Ho8]iital,  February  15th,  1858,  his  left 
eye  having  been  struck  with  a  splinter  while  he  vras  at  work  on 
the  preceding  evening.  The  conjunctiva  was  red  and  slightly 
chemosed  ;  the  iris  wa^  bright  and  active*  At  the  outer  lK)rder  of 
the  pupil  WHS  a  small  but  conspicuous  greyish  objec^t,  which  pro- 
jectctl  very  slightly  into  its  area,  aufl  extended  outwards,  behind  the 
iris,  for  about  one-.sixtecnth  of  an  inch.  A  faint  linear  sear  about 
the  centre  of  the  ooiTiea  was  only  detected  by  close  examination. 
The  sight  was  but  slightly  a  fleet od.  He  was  quite  free  fruiu  pain, 
excejtt  wlieii  out  of  doors.  Mr,  IkjwTuan,  suppot^ing  that  the  object 
was  a  splinter  of  stone,  determined  to  remove  it.  An  attempt  was 
marie  to  seize  it  witli  the  canula-fbrceps,  introduced  through  a  small 
incision  at  the  inner  edge  of  tlje  coniea.  A  small  thread  of  lymph 
came  away  in  the  grasp  of  the  instrument,  and  exposed  to  view  a 
mi  nut  e  scale  of  metal  which  it  had  onvoloped.  The  scale  was  easily 
witlulrawu  with  Um  seoop  of  a  em-ette.  It  was  a  portion  of  the 
chisel  with  wliieh  the  man  was  working. 

Ho  presented  liimself  again  on  tlio  23rd  j  the  eye  was  not 
inflamed,  the  pupil  was  active  and  eirr'uhir,  the  lens  was  clcai\  and 
his  sight  uninjured. 

Jimiii'k  (Jit  impitefnl  in  the  rryfitaUittr  hfis.  The  lens  should  be 
.cted  as  soon  as  the  eye  is  fit  for  the  operation.  It  must  be  done 
at  once,  or  delayed  for  a  few  days  or  week,  if  the  eye  be  infiimied. 
An  infiamed  cornea  wiD  not  unite.  In  the  only  accident  of  this 
kind  that  I  liave  had,  treatment  wajs  nut  allowed.  But  some  good 
examples  ai\>  ixwinled. 
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rhile  a  young  tarmer  was  at  work  with  tools,  a  chip  of  iron 

^uok  his  right  eye,  which   became  a  little    inflamed,   but    got 

"^^^^11  in  a  week.     The  sight  got  misty,  and  rapidly  became  worse. 

^^T.  Bowman  detected  a  minute  cicatrix  near  the  outer  edge  of  the 

^^omea,  and  observed  a  small  black  spot  on  the  outer  part  of  the  iris. 

***Hie  nature  of  this  spot  was  doubtful ;  it  might  be  a  minute  ecchy- 

^%ofiis,  or  a  small  dot  of  uvea,  or  a  hole  in  the  iris.     The  ophthalmo- 

^*oope  proved  the  last  supposition  to  be  the  correct  one.     The  pupil 

'"'"'^ras  dilated  with  atropine.     The  lens  was  semi-opaque  in  all  its 

^Superficial  parts,  and  near  its  posterior  surface,  below  the  nucleus,  a 

^wnall  fragment  of  iron  was  very  plainly  visible.     It  could  also  now 

nbe  discerned  with  the  naked  eye  by  reflected  light.     Mr.  Bowman 

Ki'Teoommended  its  immediate  removal.   The  patient  was  chloroformed, 

m  and  a  needle  was  passed  through  the  cornea  backwards  into  the  lens, 

the  point  being  directed  obliquely  behind  the  bit  of  iron,  which  was 

i}  then  brought  forward  to  the  front  of  the  lens,  whence  its  removal 

a  was  easily  accomplished  with  a  curette,  introduced  through  a  small 

j  incision  in  the  border  of  the  cornea,  as  in  Qibson's  operation.     The 

;   soft  lenticular  matter  was  removed  through  the  same  opening,  and 

^    a  clear,  black,  circular  pupil  obtained.     No  inflammation  followed 

the  operation,  and  the  patient   went  home  in   a  few   days  with 

good  sight. 

A  quotation  from  Dr.  Jacob's  paper  in  the  "Dublin  (Quarterly 
Journal"  for  December  9th,  1846,  shows  what  has  been  observed 
when  a  piece  of  metal  is  allowed  to  remain  in  the  lens.  A  bit  of 
a  gun-cap  was  projected  into  the  lens  of  a  boy.  It  did  not  lose  its 
brilliancy,  nor  did  it  cause  any  sensible  effect  for  two  or  three  years 
beyond  producing  cataract,  which  was  absorbed,  and  the  coj)per 
lay  entangled  in  the  opaque  crystalline  capsule.  A  year  after  the 
boy  came  to  Dr.  Jacob.  The  copper  had  disappeared,  the  pupil  was 
dilated,  the  chambers  filled  with  bipod,  and  the  organ  in  fact  spoiled. 
The  cap  was  nowhere  visible,  and  had  probably  fallen  to  the  bottom 
of  the  eye.     The  doctor  thought  it  advisable  to  do  nothing. 

The  cataract  which  is  caused  by  such  injury  is  sure  to  be  absorbed 
in  children  and  in  yoxmg  adults,  and  if  the  foreign  particle  gets 
loose,  the  eye  will  be  irritated.  Even  when  it  is  enclosed  in  the 
capsule  it  might  be  injurious.  Again,  with  such  an  accident  in 
elderly  and  old  people,'  the  eye  may  be  destroyed  by  inflammation, 
during  the  slow  and  uncertain  process  of  the  alsorption  of  the 
cataract.  It  is  therefore  easier  to  operate  in  the  first  instance,  and 
thereby  a  patient  is  ^tter  served. 

The  lodgment  of  a  body  in  the  vitreous  humour  is  attended  tcith  the 
greatest    danger    to    the    eye.     The  violence  that   accompanies  the 
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aeoident  usuaUy  so  damages  the  choroid  and  the  retina, 
produoti%'e  of  so  much  bleeding,  particiilarly  when  the  penetxatil 
is  thix)ugh  the  selerotiea,  that  the  eye  scarcely  escapes  immedii 
destruction.  There  are  several  cases  recorded  of  small 
remaining  for  weeks  embedded  in  the  vitreous  humour,  and 
ducing  no  great  harm^  and  of  two  for  two  years,  the  leng^  of 
time  that  the  sovc^ral  piitieiits  were  imder  obsenation,  although  th€|k 
had  been  acute  inflammation  at  fii^t,  in  some  of  them,  of  the  eyebi^ 
and  its  ajipcndagos,  and  even  some  limited  choroidal  changes.  But 
there  is  ever  the  eonfingeney  of  any  substance  gi*a\itating  to 
retina,  in  oonsequGnce  of  morbid  changes  it  may  produce  in 
vitreous  humour,  whereby  it  Iwcomos  iHuid,  gpoiUng  the  eye. 

The  desideratum  is  to  extract  the  object,  ju«t  us  when  any  ot 
part  of  the  eye  is  invaded,  but  the  means  of  execution  is  only  j 
witliin  tlie  i*ange  of  possibility.  The  principle  of  treatment  h 
is^  therefore,  reversed;  tbe  rule  being  to  do  nothing  in  the  way 
extraction,  the  exception  being  to  extract.  To  warrant  any  ini 
fere  nee,  the  body  must  be  visible,  and  advantageously  pdaoed 
rfnnovaL  As  an  example  of  what  may  be  achieved,  I  quote  a, 
frum  the  first  volume  of  the  "  (Jphthalraio  Hospital  lleports." 

A  young  cooper  came  under  the  ctire  of  ]!tlr.  I)ixon,  half  an 
after  having  received  au  injury  of  the  left   eye  from  a  chip  of  me 
A  small  vertical  wound,  a  little  above  the  margin  of  the  left  upi 
eyelid,  marked  the  spot  where  the  iron  liad  entered  the   skin. 
corresponding  wound  of  the  palpebral  conjunctiva  was  observed.     In 
the  sclerotica,  nearly  on  a  level  with  the  upper  border  of  the  comeap 
and  about  a  line  from  its  inner  edge,  was  a  small  gaping  wound, 
line  long,  surrounded  by  sub-conjnnctival  ecch3^Tno8is,  through  whi< 
a  vesicle  of  vitreous  humour  protruded.     The  pupil  w^as  active,  a^ 
the  patient  could  read  large  type,  but  saw  all  objects  as  through 
shglit  mist. 

Ophthabnosoopic  examination  discovered  a  clot  of  blood  at  the 
upper  and  inner  part,  of  the  pupil,  behind  the  lens,  hanging  down 
from  the  wound,  and  slightly  waving  to  and  fro.  Just  below  the 
optic  nerve,  a  small  round  body  w^as  noticed,  looking  almost  like  a 
minute  air-bubble,  and  it  appeared  as  if  it  were  a  portion  of  eleata 
lymph  cifused  round  a  foreign  body,  which  was  assumed  to  hai7^^| 
entered  the  eye  ;  but  as  there  was  no  vascularity  surrounding  it,  this 
hyf»othe8ie  was  doubtful.  The  httle  w^ound  in  the  scderotioa  wa 
olosing.  There  was  no  pain,  and  not  much  redness  of  the  conjunctiva 
Sight  was  less  dim  than  on  the  patient's  first  visit,  aud  g<:)od- 
type  was  pretty  easily  read.  Sight  continued  to  improve,  and  b] 
the  30th  all  redness  of  the  oonjimctiva  had  disappeared ;  tJie  littld 
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Tinlanifai  will  ooeor  in  wliidi  Ike  olg«ei  inay  be  aeen,  hut  ei 
timi  is  imfKMatUe.    The  smgeoii  may  he  fantaliapd  and  disap}** 
bat  h^  tntiil  do  notbing  tiU  disorganiziitg  sriiiploiQs  net  in,  not  mei  i 
anlicipalaimy  and  then  nut  with  the  Tiew  of  flaiini^  the  e ye^  1 
the  intention  of  saving  the  other.     He  must  either  freelv  in 
eyeball  and  eTacuate  the  Titreotu  hmmoar,  and  so  let  oat  the  foreign  I 
body,  or  neoit  to  '*  extiipatieii,^    But  eonAi  desperate  expedie 
flhonld  be  left  to  the  last  estremfty* 

The  enof^iin^  of  a  body  9ometimet^  ihom^h  rarely,  t&kt9  piaee  m 
ritrfoun   hnmottr.     In  some  of  the  cases  the  prooees  baa  been  bu 
partial  the  attempt  liaritig  failed,  and  the  body  has  fallen  011  thu 
litina.     The  beet  example  of  the  completioti  of  it,  is  mentioned  hy 
A-  VonGraefe,  "  Arehiv,  fur  Ophth./'  1865,  who  says  that  he  hasseenl 
a  piece  of  steel   which   had   lodged   in  the  vitreoiuB  body  becH>mej 
aitfiotmded  by  a  kind  of  exudation,  and  remain  in  the  eye  for  fire  J 
years  without  causing  any  disorder.     It  was  in  the  lower  part  of  the] 
vitreous  humour,  but  siiiiioiently  far  from  the  bottom  to  enable  it  toj 
be  seen  with  tbe  ophthalmoscope.     Vision  was  not  interfered  with* 

When  the  prmenve  of  n  boiiy  in  the  et/e  ranuot  be  mcertaineri  by  mghl 
or  by  touchy  alfhoutjh  thtrv  may  be  Hfrony  prenumptirf  emrfetwr   of  i/t| 
enfrmtce  by  un  cjrtenutl  uotfiid^  aad  there  are  not  mrirked  sympton^  of 
irritation^  no  o/Hrntion  nhouid  be  undtrtaketi.     The  CNjnditions   taider] 
which  this  question  ynH  arise,  oconr,  perhaps,  most  frequently  in  I 
acoiflents  from  8raall  shot.     When  it  ia  supposed  that  a  shot  has  iK^nl 
driven  into  the  eye,  and  i»  liiddon,  wliethor  it  have  entered  through] 
the  cornea  or  otherwise,  it  is  impossible  to  tell  in  the  first  inBtanee  if  1 
it  he  still  in  the  eyebal!,  or  has  lodged  somewhere  in  the  orbit.     In 
all   tturh    oiusos,    I    say,    do    not    interfere,    except   to   relieve   some 
syiniitoTiK     The  fonnattou  of  cataract,  the  closure  of  the  pupil,  withl 
disccilorution  uf  tin*  Iris,  and  a  serous  stute  of  the  aqueous  humour,! 
with  or  without  atrophy  of  the  globe  of  the  eye,  are  no  evidences j 
tlint  ilH>re  is  anything  within  or  even  about  the  oc^tJar  tissues.     Nay,i 
♦n^en  severe  «»i*uliir  pain  does  nut  t*oiiHrm  it,  fur  tliere  art*  authenticated  I 
casi^ft  in  wlilt  li  tlie  eyeball  has  been  extirf>ated,  and  nothing  has  been  I 
duBooveri^tL 

A  funner  with  one  eye  only  available,  was  unfortunate  enough  to] 
be  shut  by  a  boy,  a  few  yar^ls  in  front  of  him.  The  greater  part  of  the  : 
ehai*ge  went  through  his  hat^but  several  shots  lodged  in  his  scalp,  his] 
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remains  of  Wood  clots  were  in  the  vitreous  humour.  Theire  wtiB  ahn 
lutfi  Llmdnees.  Now,  at  the  enil  of  six  years,  the  ©ye  is  yet  quifl 
Although  the  prohability  is  against  the  shot  being  in  the  eye»fl 
oannot  be  positively  assorted  that  it  is  not.  That  the  patient  ifll 
gfiiner  by  rotaining  his  eye,  sightless  as  it  is,  there  can  be  no  dooiH 
Ulieu  dimrganisiiiy  action  is  set  up  in  an  et/i\  in  eomequ^He^  o/M 
^oreign  Bubstance  bimng  been  dnven  into  it^  t/tnt  caitnot  be  ertract4im 
or  whm  tliere  i»  smpivion  of  such  action  being  (fue  to  such  a  cauitt^  M 
mHOciaiion  with  an  a^cident^  the  eifehall  shoutd  be  extirpated,  IB 
organ  is  already  damaged  beyond  recovery,  and  the  saving  of  tfl 
other,  by  wording  off  sympathetic  inflammation,  is  the  duty  to  ■ 
fulfilled.  Substances  have  often  been  detected  in  eyeballs  reniovfl 
in  doubt  respecting  their  presence*  The  following  ease  is  a  haiH 
instance  in  point,  and  it  shows  the  symptoms  to  be  expected  when  9 
eye  resents  the  presence  of  a  foreign  body.  A  gcntk^nan  reoeivedj 
few  shots  about  his  temple  and  brow  from  a  fowling-pieoe,  and  it  vM 
supposed  that  all  of  tliem  had  been  removed.  Four  years  aftc»rw^ard 
the  eye  on  tlie  same  side  begtin  to  fail.  Inipairaieut  of  siglit.  wM 
follmved  by  periodic  pain.  The  eyeball  was  tender,  but  not  inflaniefl 
Tlie  iris  lost  coloiu",  the  pupil  acted  feebly,  and  the  Wtreous  humoia 
became  hazy.  Atrophy  set  in,  and  vision  became  extinct.  The  pad 
continued  much  the  same.  The  other  eye  began  to  fail  fron 
sympathetic  disturbance.  Under  the  impression  that  a  shot  hal 
entered  the  eye  when  the  temple  was  injured,  I  recommendJ 
extupation  of  tlic  eye,  but  this  was  refused.  After  several  montlijl 
when  the  sympatlietic  inflammation  had  become  much  worse,  Uil 
operation  was  readily  allowed.  A  shot,  partly  encystedj  was  dim 
covered  in  tlie  lower  jjart  of  the  vitreous  luunonr,  just  posterior  fefl 
the  kns.  T]ie  other  eye  recovered  completely.  It  is  well  to  noti 
the  fact  that  the  irritation  from  the  shot  continued  while  the  eyebofl 
was  shi^nking.  It  woukl  have  lasted,  if  there  had  been  collapse  gl 
tlie  tuuics  to  a  mere  button.  This  has  been  witnessed  several  timeJ 
A  most  remarkable  case  of  the  impaction  of  a  duck-shot  in  thm 
optic  norvc,  where  it  hedged  for  six  years  and  six  months,  is  recorded  in 
detail  in  the  "London  Medical  Gazette**  for  1834,  vol.  xui.  Th 
shot  entered  the  eye  at  the  inner  side  of  its  surface,  near  the  oome 
Oocasionol  and  intense  pain  for  four  years  and  a  half»  and  the  seriou 
disturbance  of  the  functions  of  the  other  eye,  induced  the  patient 
contrary  to  medical  advice,  to  have  the  body  sought  for.  The  lens 
which  is  described  as  partly  bt>ny,  partly  caloarcous^  was  remove 
with  the  hope  of  affording  rehef,  but  without  benefit ;  pain  vowf 
tinned,  and  as  that  most  distressing  ooniplieatifm,  sympathctia 
«»j*hthalmit!s,  w^hieh    is    ever    to   be    dreaded    in    such  caaes^ 
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eviilently  set  in,  an  attempt  to  find  the  shot  was  made,  but  unsuo- 
ceKgfully,  The  aullerer  now  detemiined  to  have  the  eye  extu-pated, 
and  the  shot  was  tbiind  impacted,  as  the  report  Bays,  in  that  part  of 
the  optic  nerve  which  expands  and  Ibrnis  the  retina.  The  riglit  eye 
was  daily  regaining  health  when  the  last  communication  was  sent  to 
Dr.  Butter,  the  operator. 

Aii  the  preceding  remarks  have  been  made  tciih  referenee  ta  foreign 
bodies  fictually  ahout  or  in  the  t\t/eba/i.  It  remains  for  me  to  speak  of 
those  occasions  in  ickieh^  with  injury  in  ihr  absence  of  a  troifnd,  there  is 
doubt  a^  to  whether  anything  m  present  when  it  eannot  be  seen. 

Before  any  decision  is  eonio  to,  the  eye  should  he  most  carefully 
surveyed,  IHIatation  of  the  pupil  will  assist  in  examining  the 
posterior  chamber,  and  the  lens,  as  well  as  the  posterior  part  of  the 
eyebalL  The  ophthalmoso<jpe  vnM  also  help  in  looking  into  the 
lens,  and  hy  it  alone  can  the  vitreous  region  he  searched.  Oblique 
illumination  will  assist  in  the  survey. 

When  symptoms  arise  which  would  seem  to  he  caused  by  the 
presence  of  a  Iwjdy  in  tlie  eyeball,  such  as  genei*al  inflainmatiou,  or 
the  iris  changing  its  cfilour,  the  pupil  getting  motionless  or  con- 
tracted ;  or  tlie  sclerotica  becoming  dingy ;  or  much  pain,  the 
treatment  should  at  first  be  directed  to  subdue  the  pain,  the  irri- 
tAtion,  or  the  inflammation,  because  any  or  all  of  tliese  may  be 
prr»daced  by  external  injury  alone,  It  is  only  after  locjil  and  general 
treatment  is  unavailing  that  diagnosis  is  more  sure.  But  all 
attempts  should  be  made  to  save  the  eye  till  disorganisation  has 
set  in,  because  of  the  absence  still  of  unequivocal  evidcnec  of  any 
foreign  body  \\4thin,  and  the  possibility  of  auythiiig  there  ber^oming 
encysted.  When  disorganisation  is  established,  no  time  shouhl  be 
lost.  Extirpation  should  be  the  rule  to  arrest  siiilering,  and  to  save 
the  other  eye  from  sympathetic  ophthalmiti.s.  There  is  no  form  of 
destructive  inflammation  so  much  within  our  control  as  that  arising 
from  sjTupathetic  imphcation.  There  is  no  serious  disease  of  the 
eye  so  mucli  tiisregarded.  It  is  a  result  to  be  feared  in  all  traumatic 
injuries  to  the  eyeball,  attended  with  decided  diseased  aciion. 
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AM  HYI  OliLEPTIAROX,    OR    AHHESION    OF    THE    EDOKS    OF   THE    EYEt*I 

CmtM'H, — This  rare  affection  is  seen   as  a  oongenital  defect, 
as  the  result  of  injury  and  disease  of  tlie  eyelids. 

Of  the  congenital  state  an  inti*rc8tinf^  example  is  giv^en 
ir,  Rngnetta,  in  liia  *'  Corn's  d'f  >|ilitliahnologie/*  in  wliich  the  ejl 
lida  were  united  by  means  of  tlie  paljiebral  eonjunotiFa,  so  as 
forni  a  sort  of  movealjle  %'eil  over  the  coniea  of  aliout  three  lineg 
in  breadth,  the  tears  flowing  tlii*ongh  a  little  aperture  at  the 
external  angle.  Mr.  Travers  alludes  briefly  to  a  i-eranrkalde  example 
in  a  well-grown  boy,  whose  eye  was  found  perfect  after  the  division, 
though  he  had  been  thus  blind  from  infancy*  From  his  remarks  it 
seems  to  have  been  sinular  to  the  eo-adhesion  of  the  nyinpha^  or  of 
the  labia  pudenda?  iii  infants.  Mi\  Middlemore,  who  refers  to-  the 
experience  of  many  aiitliors  in  the  congenital  defonnity,  has  him- 
self Been  three  eases.  In  one  the  defect  oeeurred  in  both  eyes.  Thg 
eyelashes  were  not  formed,  and  in  the  situation  of  the  edge^  of  tfl 
eyelid  there  was  a  nniTow  sulcus,  hned  by  a  delicate  vaseidar  por- 
tion of  skin,  whicli  admitted  rjf  exteui^ion^  but  not  absolute  separa- 
tion. In  another  the  eyeball  appeared  imperfectly  developed,  and 
seemed  adherent  to  the  eyelids. 

The  late  I>r.  IToeken,  in  liis  Ophthalmic  papers  in  the  **  Lancet 
alludes  to  a  cluld  who  was  brought  to  the  Exeter  Eye  In^rma 
with  a  small  filamentary  poHion  of  the  iiitegimients  causing  adhesioi? 
of  the  left  eyehJ.     Tlie  baud  occupied  the  sit^  of  the  junction  of  the 
outer  with  the  middle  thinl  of  the  eyelid,  was  of  the  siise  of  a  commd 
sewing  tliread,  round,  and  consisted  of  integument.      In  all  otl 
respuets  the  eye  was  healthy. 

It  wouW  be  out  of  place  here  to  consider  the  ph>'siologieal  be4 
ings  of  this  arrest  of  development.    To  those  interested  in  the  matt 
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would  recommend  Sir  W,  Wilde'e  ^vritmgs  in  vol,  xxvii.  of  the 
**  Dublin  Journal  of  Medical  Science." 

Anckyiohlcpharon^  m  an  acquired  sfafr^  may  he  produced  hkj  mvcha^ 
nival  and  chemical  acvidi'uts,  htj  any  of  the  cna^s  which  occasion  adhesion 
of  the  eyelids  to  the  eyeball^  and  by  ulceration  of  the  tarsal  maryius 
and  angles. 

It  may  be  partial  or  complete. 

In  the  complete,  there  is  nearly  always  an  aperture,  however  email, 
through  which  the  lacr^^mal  seeretinns  i)ass.  I  have  seen  an  excep- 
tion. A  man  was  sent  to  me  with  entire  adlieeion  of  the  loll  eyelida, 
and  in  which  not  the  least  aperture  existed.  The  accidental  explosion 
of  gunpowder  had  destroyed  the  globe  of  the  eye,  and  in  a  few  weeks 
the  e^^eliihi  had  united.  There  was  not  any  aceumuhition  of  tears. 
Probably,  the  eonjunctiva  was  destroyed,  and  the  lacr\Tnal  gland 
more  or  less  damaged.  Anchyloblepharon  may  exist  with  sytnble- 
pharoD,  the  same  ac*cident  pr<jduinug  the  two. 

Of  the  partial  form,  a  youth  exhibiting  a  tolerably  woU-marked 
instance,  applied  to  lliv  Taylor,  vAm  took  tlie  following  sketch. 
He  had  long  suffered  from  stnmions  ophthalmia,  combined  mth 
severe  ophthalmia  tarsi. 

Fio.  14&. 


Those  parts  of  the  eyelids  not  in  contact  were  quite  raw.  The 
union  was  recent. 

Treatntenf,  In  the  parti/tl  form^  separation  is  to  be  done  with  a 
director  and  a  sealpeh  There  is  great  tliihcidty  in  the  prevention 
of  fresh  adhesion ;  and  it  is  towards  the  comers  of  tho  eyelids  that 
re-connectiou  usually  occurs.  The  protective  means  ordinarily  pre- 
scribed are  stimulating  ointments,  eecharotics,  and  det^ifH^ative  pow- 
ders. Some  surgeons  have?  thought  it  advisable  that  sleep  should  be 
prohibited  for  twenty  or  more  hours ;  or  if  the  patient  be  allowed  to 
go  to  bed,  that  he  be  awoke  at  intervak,  and  the  dressing,  whatever 
it  may  be,  re-applied- 

The  application  of  goldlieaters*  skin,  or  touching  the  Burfaoee  with 
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oollodioti,  after  they  have  been  well  dried,  is,   I  thii! 
any  other  method.     The  depression  of  the  lower  eye 
plaster,  nnd  the  elevation  uf  the  upjier,   is  a  vfdtjuihle 
being  taken  to  proteet  the  eye  imm  dust.      It   naay  be 
moisten  the  cornea  with  oil* 

I  have  very  mueh  mitigated  several  cases  of  most 
of  the  outer  portions  of  the  tarsi,  produced   by 
traotipn  of  the  ulcerated  surfaces  fixim  disease.      In  one 
very  decided  deformity  was  sti  reduoeil  as  no  longer  to  b<^  : 
able.    I  shall  allude  again  to  the  subject  in  connection  with  ** 
pimn*" 

If  a  suitable  opportunity  were  to  offer,  I  should  try  a  plaB 
has  been,  as  I  understand,  sucoessfully  adopted  in  wrehbed  A 
that  of  establishing  an  aperture  at  the   most    remote  part 
adhesion,  and  then  dirirling  the  rt»mainder.    The  rationale  IH 

Stoober  has  very  ingeniously  proposed,  that  atti*r  the  %m§^ 
the  eyelids,  a  portion  of  eoi^junetiva  should  be  raised^  drswn  i 
to  the  lip  of  the  wound,  and  fastened  by  sutures. 

The  idea  has  been  further  developed  by  M.  Hamefvl 
d'Ociilistique,''  voL  liii.  p.  177,  who  has  applied  it  to 
marked  adhesion  at  the  outer  eanthiLs.  Ills  method,  as  1 1 
it,  is  this :  One  limb  of  a  shai-p- pointed  pair  of  dcissors 
where  the  eyelids  are  united,  and  carried  between  the 
junctiva,  towards  the  temple,  for  the  distance  of  a  qt 
fifths  of  an  ineh,  and  the  skin  dividnd.  The  conjuneti^ 
dissected  off  from  the  outer  third  of  both  eyelids,  oomnit^netofj 
ciliary  border,  and  also  that  portion  of  it  which  pasac^s  inwanbt 
the  eyeball.  The  onginal  incL&ion  is  then  deepened  with  i  >■ 
and  the  flap  of  conjunctiva  is  adjusted  in  it  by  sutttr> 
that  the  movements  of  the  eyeball  are  somewhat 
of  the  eyelids  improved,  and  the  chances  uf  relapse 
when  there  is  simple  division  of  the  eyelids. 

Dr.  Mjiekenzfe  makes  a  distinctiou  between  close 
adhesion  liy  the  inosculation  of  ulcerated  surfaees, 
eonuectifpu  by  the  interv'ention  of  ooagulable  lymph  ;  and  he 
in  operating  on  the  latter,  that  the  first  iDciaion  should  be 
to  the  edge  of  the  imder  eyelid,  leaving  tlie  whale  of  thttj; 
membrane  attached  to  the  upper,  from  which  it  is   ta  ba| 
with  a  pair  of  scissors. 

In  the  complete  ftmn^  the  ndes  for  operating  are  just 
those  which  have  been  described  for  the  partiaL     When,  ] 
tJiere  is  not  any  ai>erture,  however  small,  one   must   he 
made  at  the  inner  angle,  and  the  prube  alone  used  fee  ^ 
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flirough  the  connection,  or  the  scalpel  and  director,  according  to 
eircumstanoes,  and  the  seeoiidarj  treatment  careftdlj  carried  out* 

The  contra' indications  fo  operating  are,  opacity  of  the  cornea,  and 
the  co-existence  of  adhesion  of  the  eyelids  to  the  eychalL  Tliis 
question  of  complication  by  adiiesion  is  ascertained  by  pinching  up 
the  united  eyelids  while  the  patient  endeavours  to  move  the  eyeball 
from  side  to  side,  and  upwards  and  downwards.  Any  marked  re- 
striction in  the  ocular  action  is  proof  of  the  presence  of  symblejdiaron. 
To  make  matters  still  more  sure,  a  probe  may  be  passed  through  an 
exploring  punctxire,  and  a  seartih  made.  Besides  these,  it  would  be 
useless  to  operate  if  the  eyebaU  were  destroyed ;  a  point  easily 
determined  by  the  want  of  natural  prominencej  and  the  absence 
of  all  power  of  sight ;  or  even  if  sight  were  gone,  without  collapse 
of  the  eyebalL 

The  capability  of  discerning  light  must  be  made  the  test,  imperfect 
as  it  may  be,  for  the  integrity  of  the  eyeball.  Wliere  the  one  eye  is 
Bound  it  should  be  closed,  and  a  comparison  of  the  light- detecting 
power  of  the  two  may  decide  the  question. 

Some  writers  have  described,  in  oonnection  with  this  disease,  a  state 
which  they  call  blephai-ophyraosis,  and  intend  to  express  by  the  term 
a  lessening  of  the  palpebral  fissm-e  by  contractions  of  the  outer  can- 
thus,  with  shrinking  of  the  conjunctiva  and  the  tarsal  cartilages,  the 
result  of  inflammatory  action,  apart  fi*om  any  nctual  adhesion  of  the 
edges  of  the  eyelids.  I  have  not  seen  any  such  result  in  which  there 
has  not  been  ideeration  of  the  free  edge  of  the  tarstd  margin.  In  a 
careful  scrutiny  of  such  cases,  I  have  always  detected  such  lesion, 
associated,  it  is  true,  with  chronic  tarsal  inflammation.  It  is  common 
in  the  severer  cases  of  entropium,  and  of  tiiehiasis,  and  should  be 
oottsidered  as  a  part  of  those  diseases,  particularly  of  the  former, 
in  connection  with  which  it  is  considered  farther  on. 


SYMBLKPHAJtON,    OK    f'OMPf.ETE    OR    PARTIAL   ADHESION    OF   THK 
EYELIDS   TO   THE    EYEHALL. 

When  the  conjunctiva  is  burned  or  scalded,  or  severely  acted  upon 
by  escharoties,  or  receives  a  lesion  that  is  followed  ilirectly  by  loss  of 
substance,  or  subsequently  by  sloughing,  or  ulceration,  contraction 
ensues  from  the  resulting  cicatrices.  According  to  the  extent  nf  the 
implication,  the  eyelid  is  more  or  less  united  to  thu  globe  of  the  eye, 
which  is  restricted  in  its  movements,  or  rendered  niotionleas. 

The  one  eyeball,  or  both,  may  be  affected  from  the  same  cause. 

Cames,    Any  operations  that  involve  the  removal  of  much  of  the 
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most  detrimental  at  the  lower  part  of  tlio  ©ye.  Several  times  I  have 
wateliecl  the  etfects  of  q^uicklimo  from  the  commencement,  and  I 
have  tutfdly  tailed  in  stopping  this  aocTistomed  after-effeot.  In  ea^^h 
ca.se  the  injury  was  partial,  and  t*oniined  to  the  lower  part  of  the 
eyebtdl.  The  entire  conjunctiva  became  intensely  red,  except  where 
the  lime  had  rested ;  that  was  white  or  whitish,  from  the  chemical 
action  tliat  had  taken  place ;  this  spot  soon  gwoUed,  its  epitheUum 
separated  in  shreds,  and  contraction  commenced. 

In  tlie  following  very  aggravated  example,  resulting  from  a  hum, 
the  lower  e^^elid  was  not  only  imiveraally  an*l  closely  adherent  to  iho 
motionless  eyeball,  but  was  also  drawn  much  over  the  cornea,  which 

Ft«.  146. 


had  been  injured  in  the  greater  part.  The  tarsal  edge  above, 
although  scarred,  was  free. 

The  upper  eyelid  might  bo  adherent  to  a  considerable  extent 
without  any  inconvenience  to  the  eye.  The  under  is  restricted  in  its 
movements  hy  a  slight  connection,  especially  if  its  margin  be  involved. 

Trvaiment,  It  is  necessary  to  miderstand  wdien  treatment  should 
be  undertaken,  for  some  cases  do  not  require  it,  and  others  are 
beyond  it, 

"HTiere  the  sinus  of  the  eyelid  has  been  damaged,  and  the  adhesion 
is  pailtal  and  slight,  passing  but  a  short  w^ay  on  the  eyeball,  the 
motions  of  which  are  not  interfered  with,  treatment  is  not  wanted. 
Bueh  a  syrablepharon  is  pmbably  hidden. 

"WTiere  the  cornea  has  become  oparpie,  the  question  of  operating 
should  not  be  entertained,  except  to  relieve  pidu  and  a  feeling  of 
dragging  consequent  on  the  use  of  the  C3^es,  which  restrains  in  some 
measure  the  motions  even  of  the  sound  eye. 

It  is  unavailing  to  attempt  to  do  anything  where  there  is  complete 
or  universal  adhesion. 

In  the  uninterrupted  form  of  the  affection  it  is  useless  to  interfere, 
unless  an  operation  of  a  plastic  nature  ctm  be  done.     Merely  to 
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each  side  severally  together  by  three   sutureB.     In  lour  days  the 
stitches  were  removed. 


Fia.  ur. 


In  others,  I  have  had  more  or  loss  siieeess,  aoeonliiig  to  the  state 
of  the  case.  My  practice  has  been  successfidly  followed  by  some  of 
my  colleagues. 

Mr.  T.  B.  Teale  has  ingeniously  operated  by  ti'anspkntiiig  con- 
junctiva in  the  more  sevei*e  cases.  He  writes  about  it  in  the 
*'  Ophthalniin  Ilnspital  Ilcports."  A  case  is  delineated  in  which  the 
syniblepharon  eneroftcbed  on  the  cornea  to  the  margin  of  the  pupil. 
I  will  give  a  condensed  description  of  his  operation,  Ilaving  first 
made  an  incbion  thnMigh  the  adborent  eyelid,  in  a  line  corre- 
sponding to  the  margin  of  the  concealed  eni-nca,  he  dissected  the 
eyelid  fi*om  the  ej'eball,  until  tlie  latter  moved  as  freely  as  if  there 
had  been  no  unnatural  adhpsions.  By  this,  the  apex  of  the  sjTuble- 
pliaron,  a  part  of  the  skin  of  the  eyelid,  was  left  adherent  to  tho 
C50mea. 

In  the  next  place,  two  nearly  verticil  flaps  of  conjunctiva  alone 
were  formed,  on  either  side  of  the  cornea,  one  from  that  portion 
of  the  eyeball  near  the  inner  extremity  of  the  raw  surface,  the  other 
from  that  near  its  outer  extremity,  each  neaidy  a  rjuarter  of  an 
inch  in  breadth,  anrl  two-tliirds  of  an  inch  in  h-ugth.  They  were 
then  careTuUy  dissc^eted  from  the  eyeball,  until  they  were  so  far  at 
liberty  as  to  stretch  across  the  chasm  without  great  tension,  cai'e 
being  taken  to  leave  a  sutlleient  tliii'knesB  of  tiftsne  near  the  base  of 
each.  They  were  then  adjusted  to  their  new  tsitmition-  The  inner 
flap  was  made  to  stretch  across  the  raw  surface  of  the  eyelid,  bcmg 
fixed  at  its  apex  to  the  healthy  conjunctiva  at  the  outer  edge  of 
the  woimd  by  suttu-es.  Tho  outer  flap  was  fixed  across  the  raw 
surface  of  the  eyeball,  its  apex  being  stitched  to  the  conjunctiva, 
near  the  base  of  the  inner  flap,  and  the  edges  connected  by  sutures. 
Thus  they  were  dovetailed  into  the  wound.  Their  vitality  was 
further  provided  for  by  incising  the  conjunctiva  near  their  base,  in 
those  directions  iu  which  there  seemed  to  be  undue  tension,  and  by 
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detail,  successfully,  at  the  C.  L.  0.  Hospital.  I  assisted  at  it.  The 
band  of  adhesion  was  evidently  chiefly  of  conjunctiva.  The  patient, 
a  lad  of  fifteen,  had  both  eyes  severely  injured  by  lime.  The  right 
eyeball  was  united  to  nearly  the  entire  length  of  the  lower  eyelid 
by  a  broad  band,  which  overspread  the  cornea,  so  as  almost  to 
conceal  the  pupil ;  the  little  chink  which  was  left  being  obscured  by 
a  faint  bluish  opacity.  Its  movements  were  limited,  and  accom- 
panied by  a  disagreeable  sensation  of  dragging  and  stiffiiess.  The 
result  of  the  operation  was  very  satisfactory,  and  as  the  patient  was 
seen  by  Mr.  Taylor  four  years  afterwards,  the  fact  of  its  permanence 
is  established.  The  palpebral  sinus  was  restored,  and  the  ocular 
movement,  in  every  direction,  decidedly  free.  The  pupil  was  clear 
except  at  the  lower  part,  where  there  existed  the  opacity  alluded  to, 
and  vision  was  excellent. 

Respecting  the  interrupted  for^n  or  hridk  variety,  I  have  had  but 
a  single  example.  It  is  only  requisite  to  divide  the  band,  and  to 
keep  the  cut  surfaces  apart  by  interposing  some  substance,  and 
success  must  ensue. 

During  an  attack  of  erysipelas  in  a  patient  who  was  attended  by. 
Dr.  Mackenzie,  the  upper  and  the  lower  eyelid  suppurated;  union 
took  place  between  the  upper  lid  and  the  lower  edge  of  the  cornea. 
The  probe  could  be  passed  readily  around  the  point  of  union.  The 
adhesion  was  divided,  and  the  eyelid  restored  to  its  natural  motion. 
The  centre  of  the  cornea  was  clear. 


CHAPTER     XXVI. 

DISEASBB  OF  THE  EXCRETING  LACRYMAL  APPARATUS. 
AFKElTIUNli  OF   THE   PCNCTA    LACRTMALYA    AXD   OF  THE   CANAUCULI 

nisrrA<T,MKNT  of  tub  lowkh  prNcrrM — disvlackmkxt  or  tiib 

UPPEK  PUNCTl  M AFFECTIONS  OF  THE  LACRYMAL  SAC  AND  DUCT- 


FROBE. 


A  SILVER,  or  a  gilt  steel  instrument,  of  the  eliapo  Fig.  148,  is  mc 
mtmageable,  and  cran  be  used  with  greater  pcrecimon  and  elfeet  than 
a  thin,  flexible  piece  of  wire. 


Fio.  148, 


The  one  extremity  ifi  larger  than  the  other,  and  more  conical. 
It  is  necessary  to  have  a  second  probo  of  larger  dimenmonB. 


DISSECTION     SHOWING     THE   PtTKCFA,   THE    CANALICX^LI,   AND    THB 
LACRYMAL    S.U% 

I  dissected  away  all  the  parts  f^overing  the  comer  of  the  e^^e,  so  as 
to  expose  the  ooiirse  of  the  canaliouli,  the  lacrymal  sac  and  duct. 
A  part  of  the  tendo  oculi  is  left  attached  to  the  bone. 

Fra.   149. 


The  oaualiculi  opened  in  this  instance,  as  k  usual,  into  thu 
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ely,  about  the  level  of  the  palpebral  ligament.  Sometimes 
they  are  close.  Sometimes  far  apart.  Sometimes  they  eommunieate 
by  a  comjnon  apertm^.  Their  irregular  course  is  altered  l>y  tlie 
bristles  that  were  inserted,  and  they  are  made  to  assuniH  a  straight 
line  ;  whereas,  to  reach  the  surfaoe  of  the  eyelid,  each  bends  almost 
at  a  right  angle,  forming  an  ell>ow,  and  then  turns  a  little  inwards, 
a  beautiful  iiro\ision,  whereby  the  puneta  are  the  more  certainly 
adapted  for  their  office.  This  bend  should  be  remembered  while 
using  the  probe>  and  the  little  impediment  thereby  oveivome,  by 
di^awijig  the  eyelid  out,  and  straightening  the  canal ;  or,  p.^^ 
merely  everting  the  tarsal  edge  a  little,  and  passing  the  prcib*j 
vertically  for  about  half  a  line,  and  then  inwards. 

The  length  of  each  is  about  the  third  of  an  inch,  the 
diameter  the  twentieth  of  the  same.  They  are  formed  of 
fine,  pale,  smooth  raucous  membrane,  with  a  few  raucous 
glands,  and  pavement  epithcliimi.  They  are  surrouuJcd  by  a 
tnghly  vascular  connec-tive  tissue.  They  have  not  valves  at 
their  opening  in  the  lacrymal  sac. 

CANALICULUS   DIBECrrOK* 

This  instrument  is  more  readily  ua^d  when  attached  to  a 
handle.  The  stem  is  fine-pointed,  not  actually  sharp,  but 
neaj4y  so,  for  ready  entrance,  and  grooved  in  its  entire  length, 
BO  that  the  knife  may  run  out  i^ithout  impediment.  On  the 
handle,  corresponding  to  the  groove,  is  a  dot  which  may  be 
useful  to  indicate  the  side  that  is  channelled.  I  have  many 
times  seen  the  want  of  tliia  little  index  when  blood  was  about 
the  instrument.     The  artist  has  not  dej>ic!ted  it. 

OBSTRUCTION    OF   TIlK    FUNrTA. 

These  parts  are  very  seldom  the  primary  seats  of  disease. 

A  patulous  state  is  said  to  interrupt  the  passage  of  the 

secretion«.      I    am    not   familiar   with   such    a   pathological 

change.     Now  and  then  large  punota  are  met  with,  but  I 

have   not  seen  any   defective   action   associated  therewuth. 

The  watery  eye  of  the  aged  is  commonly  assigned  to  such 

enlargement.     It  would  be  more  correct  to  attribute  it  to 

I      failure  in  those  mechanical  movements  of  the  eyelids  that 

L  are  so  necessary  to  bring  the  pnncta  iuto  prnper  play ;  and 

P^also  to  the  more  or  less  displacement  of  other  parts,  irom 

those  alterations  incidental  to  age.     Senile  lacrjination  is  often  due 
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■■  I  have  met  with  congenital  deficiency .     In  one  instuhce  the  lower 
lanal  was  not  developed  in  the  inner  half,  while  the  remainder  was 
**ejnarkably  fine,  and  the  punctum  so  minute  as  scarcely  to  he  recog- 
ftdsed.     This  was  discovered  while  making  a  dissection  on  a  young 
'imian  who  had  died  of  consumption.   I  ascertained  that  the  defect  pro- 
duced no  inconvenience,  and  was  imknown  to  him.    The  upper  canal, 
to>'*with  the  punctum,  were  unusually  developed. 

B      In  another  case  there  was  congenital  deficiency  of  the  inner  part 

I  of  both  canaliculi  in  one  eye.    The  patient,  a  girl,  was  fourteen  years 

r^  old.     In  early  childhood  an  unnatural  fiow  of  the  tears  was  noticed. 

The  persistence  of  this  annoyance  prevented  her  from  entering  on  any 

r:  employment. 

i       In  another  instance,  in  an  infant,  the  entire  canaliculus  was  dilated, 

{    and  looked  like  a  cyst,  without  any  external  opening. 

r         The  intrtision  of  an  extraneous  substance  is  not  venj  rare.     Sometimes 

p    a  canaliculus  gets  blocked  by  it.     A  neighbouring  cilium  may  enter, 

.    or  a  detached  cilium.     I  have  removed  varieties  of  particles  from 

them,  such  as  small  bits  of  hair,  of  thread,  of  feather,  and  even 

metallic  chips.    Epithelium  may  choke  it  up.     This  is  more  common 

in  old  persons. 

.  Calculi  are  met  with.  Sometimes  the  calcareous  matter  is  wedged 
in,  like  the.  calculi  of  the  salivary  ducts.  Sometimes  it  is  more  in 
the  form  of  a  distinct  round  calculus,  a  little  distance  witliin. 
The  punctum  is  red,  and  patulous,  and  tumefied,  and  exudes  a 
little  pus. 

The  treatment^  in  the  case  of  an  inverted  cilium,  is  to  withdraw 
it,  and  pluck  it  from  its  root.  Loose  bodies  should  be  removed 
with  a  pair  of  forceps.  Epithelium  is  readily  picked  out  with  the 
probe. 

A  calculus  must  be  extracted.  This  is  readily  done  after  the 
canaliculus  is  slit  up. 

Mr.  Carr  Jackson  brought  me  a  private  patient  who  had  been 
troubled  with  a  watery  eye,  and  afterwards  a  purulent  discharge 
fit)m  the  lower  punctum.  I  found  swelling  of  the  integuments 
over  the  laorymal  sac,  and  a  tumour  in  the  course  of  the  everted 
canaliculus.  My  suspicion  of  a  calculus  was  at  once  expressed. 
I  made  an  incision  over  the  swelling ;  first  a  chalky-like  material, 
which  proved  to  be  epithelium,  was  removed,  and  then  a  phosphate 
of  lime  calculus,  just  the  size  of  a  No.  4  shot.  Perfect  recovery 
ensued. 

The  lower  canaliculus  is  more  prone  to  concretions  than  the 
higher. 

The  canaliculus  may  be  ditnded  or  torn  by  an  accident,  or  quite 
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Trmtmrnt,  The  eeissurs  or  the  knife  should  invarialily  he  used 
for  all  ahiiormal  growths.  Eschiirotics  or©  inadiiiissihle  irom  the 
damagt^  that  might  accrue  to  the  neighhouiiDg  parts. 

DISPLACE^IENT   OF   THE    LOWER    PLNCrrM. 
Comiderabk  dititurhHiice  of  the  JnncfhHH  of  the   her  tf  ma  I  fippnrntftHy 
comt's  from  n  dtJiplttct'd  and  ervrti'd  htcer  pmidum,     JJhshjaitiou  oecurs 
Tinder  a  variety  of  causeB.     These  niaj  be  dashed  as  iollowe: 

Ejctcnial  or  extra-ocfthr,  for  th^  must  part  of  a  siniple  nature,  and 
verj'  limited,  although  palpable,  such  as  siipeiiieial  ulceration  of  the 
integument  to  a  very  slight  extent,  or  in  a  mora  marked  degree, 
arii*ing  fi^>ni  a  severer  cause.  Both  of  these  may  he  produeed  by 
idiopathic  tligease,  or  by  awident.  The  punetum  is  quite  healthy  in 
all  such  recent  displat*ements* 

Inttrtial^  or  hdrd-ovniar,  produced  by  some  disease  of  the  oexdar 

appendages,  such  as  swelliug  of  the  coujuncti^a,  and  of  the  caruncle, 

and  granuhir  disease  of  the  palpebral  conjunctiva.      With  this  ia 

agsociated  alteration  of  form   in  the  punetum   itself,  arising  out  of 

chronic  inflammation.      The  promioenec  on  which  the  ])uiiituni  m 

d  may  disappear.      The  orifice  is  then  on  a  flattened,  rounded, 

taneous  surface,  at  a  little  distance  from  tlie  mucous  lining  of  the 

ehd ;  mu<ih  reduced  in  size,  and  not  wetted  by  the  tcai^i,  but  dry, 

le  muc^nis  paiulla,  on  which  it  opens  natmiilly,  being  destroyed. 

It  is  nefteiiftary,  fur  a  punctuni  to  act,  that  it  be  submerged  ia  the 

nnd  secretion. 

/i*  every  imtance  of  icatertf  eyt\  therefon^  t/tr  hirer  pHuctttm  s/ioitld  be 

irefnlh/  giirret/ed,  mid  if  a  udegrfff/  HvrN/mrzfd.  But  an^^  deviation  from 

position,  or  any  sliglit  morbid  change,  cannot  be  ai>preciated  except 

by  one  who  has  studied  the  part  in  health.     The  bcautifid  niainicr  in 

(hich  it  is  brought  into  play  by  m^iseidar  action  in  wiidiing,  and 
)|ilied  against  the  eyeball,  shfudd  be  inspected  in  several  individuak. 
Even  in  health,  variety  exists  in  tlie  movements  of  the  punetum, 
I  some  persons,  during  wiidiing,  it  is  shot  inwarils  like  the  sting  of 
fi  wasp.  In  others,  it  moves  slowly  and  lazily,  seeming  scarcely  to 
touch  the  eyeball. 

Excessive  invei'si'>u  of  the  punctuni  is  spoken  of  as  a  defect 
arising  irom  ret inaction  of  the  eyeball,  or  from  age,  and  as  a  cause  of 
overflow  of  tears.  I  have  never  seen  it.  In  the  entropium  of  the 
aged,  such  a  condition  is  absent. 

Treaimetii.  Eor  the  simple  turning  out  of  the  punetum,  the 
removal  of  the  limited  ectropion  will  generally  suiiice,  and  bring  the 

E»  into  play.     It  has  been  all-sullicicut  in  the  many  cases  I 
d.     So  far  as  I  know,  the  practice  originated  w^th  myself. 
M    M 


rm 
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My  plan  is  to  diBt^ct  oif  tbe  palpebral  eonjanetiva  from 
p08terior   to   the   canalioiJus,  and   to    regtilate   the 
removed  by  the  degree  of  the  eversion  ;   for  as  it  ib  bjr  L 
eontraetion  that  the  eyelid  iB  braced  to  its  pla4_H.\  a  i^'erUun  1 
is  requii*ed.     For  the  most  port,  I  hare  not  a]>plied  stiU 
present  impression  is  in  their  faTOiir, 

Tills  operation  la  far  more  generally  applicable  than  I' 
when  I  iirsi  applied  it. 

Where,  however,  the  corner  of  the  eyelid  is  so  much  erettid^  bmt 
loss  of  external  tissue,  that  r«    '  iitisin« 

upper  eanaliuidns  be  opoiunl  u  i^  to  the  r        „ 

portion  of  the  sac  ol&o  divided,  and  an  endeavour  made  to  kf 
well  as  the  oanaUeuhis  oj»en,  by  ptissing  a  probe  dailv  for  i 
"rtTiere,  \\itli  displacement  of  tlie  punetum,  the  U 
Tin.  152.     been  damaged  in  the  manner  wliioh  I  have  ftboi 
changed  byeluNinie  inliamniation  that  perft*et 
of  the  parts,  so  fai*  as  to  restore  fiaietion,  is  ij,^ 
teal's  may  be  directed  in  their  proper  course  bjr 
for  the  eetropinm  and  slitting  up  the  canaliinilal 
I  Buspeet  that  in  the  intra-oeular  caustf-^  o| 
punctura,  it  is  always  necessary  to  combine  the  two 
tions,  that  for  the  ectropium  and  that  for  maluair  i 
canal  for  the  canaliculus. 

The  higher  punetum  does  not  get  displacrd  uxctf? 
eetropiimi  of  the  upper  eyelid  from  exti-a-ooular  vBHsamJIi 
is  treatfMl  of  in  the  chapter  on  *'  Diseases  of  tho  Bnfl 
The  remarks  wliich  iii'e  made  at  the  ead  of  tji«  dm^ 
tioii  of  the  treatment  for  strictured  canaliculus,  jd 
reference  to  suwess  and  the  nceesfiity  for  couibatixuel 
coexisting  inflammatory  affections,  aj^ply  here  also. 


DISEASE    OF   TirK    J^ACRYMAL  HAC   ANH    OFCr* 

liUf/c  for  the  Locrymai  Dud,     The  requiBitos 

1 '">!*,  are  snfticient  narrowness,  length,    and   Bit 
blade.     It  is  better  for  the  trustworthinesa   of 
an  instrument  that  it  be  without  a  shi^^uliler    i 
which  delicate  knives  ircfpiently  break.      Th^j  Up|:„ 
of  the  blade  is  c|uite  roimd,  the  nc\*  "^?n.  ami  the 
nearly  flat, 

//  certainhj  troiM  avrm   that     the   imiimtfy 
f/tis   littrt    of   ihv    tnvrituKtl  ttftfuirafitK     **/.A/t.y.,^^,  , 


PisKAiiK    OF   THE    LACRYifAL   SAC   AND    DUCT. 


531 


rnreit/  e^pinh  hefhi*e  tJw  ^menth  year  of  agr^  ntn  he  irmml  to  a  common 
locai  primartf  mme^  name/t/^  fmihenic  infffwimatiott ;  and  that  the 
several  effiiott?  are  flue  to  the  degrees  of  strict urt!  of  the  duct  that  maj 
arise  from  such,  moditied  hy  iimiiy  circunistauces ;  as,  for  instance, 
the  health  of  the  patient,  const itiitioual  diseases,  surrounding  drcuni- 
etances  of  life,  age,  sex.  Also,  that  tlie  i>roxinial  origin  is  an  enfeehU*d 
constitution  of  Ijody,  hereditary  iw  ac*iuired*  The  local  mauilewta- 
tions  of  struma  are  very  oflen  co-existeut.  The  eouunon  oeeurreutje 
of  symmetrical  development  of  the  disease  likewise  points  to  tliis 
truth* 

In  young  people»  the  severer  exanthemata  and  typhoid  fevers  are 
occaaionally  precm-sors. 

AcK^»rding  to  this  doctrine,  the  pathology  is  clear,  and  the  indi- 
cations for  treatment  are  palpable. 

I  believe  that  the  laerymal  tnhe  in  its  entire  length  is  always 
affected,  although  it  may  he  more  80  in  gome  paiis  than  others. 
This  diiferenee  is  due  to  the  natural  f^onf^trictions  in  the  passage. 
The  encasement  of  the  gi*eater  portion  hy  bono  pi*eeludes  the 
exkibition  of  those  resulta  tlmt  are  manifested  in  its  upper  and 
free  end,  the  lacTymal  sac  ;  hence  the  idea  that  the  sac  alone  is 
generally  diseased. 

Very  slight  narrowing  of  the  duct  would,  I  imagine,  he  attended 
"with  intemiption  to  the  functions,  as  the  means  of  escape  is  not  nm*'h 
greater  than  is  rcquireil.  In  the  healthy  condition,  any  augmenta- 
tion of  the  secretions  produces  an  overflf>w,  and  with  the  shghtest 
stricture,  the  ordinary  atnnunt  must  be  t*)o  much  lor  the  traut«it. 

Stricture  of  the  lunuliculi,  especially  of  the  lower,  is  frequentl}'^ 
associated  with  that  of  the  duct. 

The  palpehrnl  conjunctiva  is  often  at  the  same  time  involved  in 
intlamniation.  The  Schueiderian  meinhrane  do€»s  not  always  escape  ; 
BO  that  the  entire  surrounding  continuous  mucous  suriaces  may  he 
uohealthv.  This  is  regarded  by  me  merely  as  a  greater  condition  or 
extension  of  the  same  disease :  mure  sniJertLcies  affected*  It  matters 
nothing  in  any  way,  except  that  of  intensity,  at  whicli  pouit  tlio 
inllammation  commences.  It  is  possible  tliat  it  may  begin  at  any 
part  of  the  oculo-nasal  tract,  and  idtiniately  invade  the  whole. 

That  there  is  a  speciiie  form  of  intlaniniation  seems  sure.  The 
affection  never  follows  catarrhal  inflammation  of  the  conjimctiva,  nor 
that  produced  by  extraneous  bodies,  nor  purulent  ophtlialmia  from 
infection  ;  nor  is  it  ever  the  result  oi'  trjiunmtlc  inflammation  wliich 
may  follow  woun<la  of  the  parts.  It  is  evident,  therefore,  that  I  do 
not  accept  the  supposition  that  the  disease  is  often  a  mere  continua- 
tion of  inflammatory  affections  of  the  nose  of  various  kinds,     They 
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lometimea  partieiilarly  troublesome.     The  handkerchief  is  frequently 

lised^  and  the  sufferers  may  sometimes  empty  the  sae  by  pre&siug  on 

it»    tHo   contents,  tears  and  mueus  loaded  witli  t^jiithelium,  escaping 

through   the  duet  into  tlie   nose,  or  partially  through  the   puncta 

hetween  the  eyehds.     This  stage  may  last  for  months  or  yean4,  and 

iwith   very  little  inconvenience  if  the  conjuutitiva  he  not  mai-kedly 

diseasetl,  heeau.se  in  the  absence  of  such  corapUeation  there  is  not 

any  surplus  exeretion  to  be  carried  off.     But  the  retained  excretions 

act  as  au  irritant. 

It  is  usuaUy  painless. 

The  experienced  practtitioner  can  at  a  glance  tell  what  is  at  fault 
with  such  au  eye  by  the  fulness  of  the  inner  comer,  the  swelling  and 
redness  of  the  integuments,  and  the  wetted  caruncle. 

Inorease  of  the  disease  is  shown  by  exaggeration  of  the  symptoms. 
Shght  attacks  of  inflanimatiou,  vdili  pain,  occin^  in  the  sat^,  which  is 
now  distended  with  a  higher  inflammatory  product,  more  epithe- 
lium, and  perhaps  fihrinoiLS  exudation,  and  even  |ius  cells,  and  this 
will  escape  by  presHure  through  the  puncta,  and  not  into  the  nose ; 
or  sometimes  regurgitate  without  pressiire,  because  the  duct  is 
st<>p|>ed. 

The  eyelashes  get  sopped* 

The  amount  of  the  morbid  secretion  varies.  It  may  be  incredibly 
large.  The  quality,  too,  is  uncertain ;  sometimes  there  being  a 
prttdomi nance  of  nmciis,  sometimes  of  pus.  Oecasioiially  tliere  are 
w^hite  streaks  in  it,  the  effect  of  the  fibrinous  exudation. 

There  is  Uuctuation  in  these  conditions,  accnrtUug  to  the  season 
of  the  year  and  the  state  of  tiae  Aveatlier.  In  winter  the  disease 
is  at  its  worst.  In  summer  it  may  almost  cease,  when  there  is  but 
little  inconvenience,  except  in  damp  or  cold  days. 

Although  these  stages  are  ngually  spread  over  months,  sometimes 
even  years,  there  may  l>e  such  rapid  succession  of  them  w^  to  induce 
the  belief  that  the  attack  is  due  to  acute  primary  inflammation  in 
the  duct,  an  occun^ence  of  great  rarity. 

In  different  indiriduals  there  is  much  variety  in  sj-mptoras,  and 
it  is  in  the  vascular  implication.  It  is  in  the  absence  or  prcsenee  of 
inflammation,  that  the  greatest  ditierencc  appears.  In  some  cases 
there  will  be  scai*cel3^  redjiess.  It  is  in  these,  the  more  flirouic,  that 
the  sac  gets  loaded  with  mucus  and  teai^  only.  These  variations  have 
been  desciibed  by  authors  as  a  sepiinitc  disease,  under  the  name  of 
muc*ocele  of  the  sac,  catan-h,  and  relaxaticm  ;  but  this  is  incorrect, 
tends  to  no  prac^tical  end,  and  only  misleatk,  mystifies,  and  puzzles. 
There  is  too  much  subdivision.  Sometimes  the  intlummutory  attack 
will  seem  to  be  the  chief  evil. 
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A  fnftik,  iherefort*^  in  hd  a  natiimi  process  of  cttre ;  it  is  an  outlet 
by  wliioli  the  excretions  ehall  c^seapo. 

The  fistula  may  heal,  and  the  disoost?  may  l>e  cured,  or  it  may 
seem  for  a  time  to  have  ceased,  hut  if  the  patient  remain  imtreati?d^ 
tha  same  stagee  may  recur  again  and  again  ;  or  it  may  remain  and 
becjome  less  tronble&orae  as  it  is  ehronic,  especially  if  a  sinus  does 
not  form, 

Except  for  the  severer  paroxysms  which  disclose  the  severity  of 
the  aifection,  a  person  does  not  generally  sec^k  advice,  unless,  perhaps, 
the  conjunctiva  be  inflamed  and  the  Meibomian  secretion  vitiated, 
and  these  derangements,  so  frequently  associated,  are  olten  eonsideTed 
to  be  the  cause  of  the  obstruction. 

Treatment,  It  is  e«y  to  relieve  these  cases;  it  is  difficult  to  cure 
them.  Yet  a  great  many  do  admit  of  cure,  however  obstinate  for 
a  time  they  may  be.  Of  course  there  are  degrees  of  the  disease 
in  which  restoration  cannot  be  ex|>ected ;  where,  for  instance, 
natural  structure  is  in  part  destroyed.  But  snch  are  not  beyond 
relief.  It  is  well,  thorefure,  tij  understand  what  can  be  accomplished, 
and  what  cannot,  A  quick  resnit  can  never  be  obtained  in  auy 
instance.  At  best,  success  will  follow  only  a  well-directed  and 
long-oontinued  course  of  surgery  and  medicine.  It  must  be  remem- 
bei'ed  that  not  only  is  the  mucous  part-  of  the  canal  diseased,  but 
the  siuTfyunding  tissues  are  involved,  and  sometimes  to  a  gi^eat  extent. 
Ulceration  and  contraction  are  the  usnal  defects. 

The  meafinres  needed  are,  therefore,  from  what  has  been  shown, 
twofold :  constitntional,  to  conquer  the  cause  of  the  disease  ;  local,  to 
overcome  the  inflammatory  state,  including  meohaniral  aid,  to  dihite 
the  narrowed  channel,  or  to  open  it  when  entirely  closed,  nf 
these,  the  first  is  the  most  important,  as  it  goes  to  the  origin  of 
the  evil,  and  in  the  earlier  states  it  alone  may  sufiice.  If  either 
were  to  be  used  to  the  exclusion  of  the  other,  in  the  mujority 
of  eases,  the  patients  would  have  the  best  chance  under  the 
constitntional.  It  is  needed  at  all  periods,  and  everything  else 
may  be  said  to  be  but  auxiliary  to  it.  It  Ciin  never  be  ilis- 
pensetl  with.  At  once,  therefore,  general  derangements  sliould  l>e 
sought  out,  and  every  endeavour  made  to  improve  them  medically 
and  fliiftetieally. 

Among  the  poor,  undoubtedly,  sufficient  ulothing,  especially  flannel 
to  the  skin  of  the  delicate,  proper  and  sufriuient  food,  and  ventilation 
to  ilwelHngs,  are  the  things  that  fire  mostly  needed.  Without 
impro\iug  mal -nutrition,  we  shall  attend  to  the  ophthalmio 
fiymptoms  in  vain. 

In    ai^es   where   the    indication    is    appiirent,    esiM;cially   in   the 
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oontm-indieated.     Closure   exisfai   when    the    contents    of    the   ^10 
cannot  be  passed  into  the  nose. 

Ai^er  the  leeohing,  a  cold  ajjplit'ation  is  called  for,  such  as  i^old 
water  with  a  rag,  or  iced  water,  or  a  spirit  lotion*  or  ice  pi>oJtice, 
that  is,  ice  pomided  and  applied  in  an  india-nibljer  bag. 

The  i<(ic  nhouid  be  preset/ ^  a  tut  emplirti  of  titt  t*0H(eHtH^  thrfv  fim^s  n 
fhtf/,  an  act  that  the  patient  can  be  taught  to  effect.  By  thi*  the 
iTyurious  effect  of  the  distention,  wliicrh  helps  to  ke^p  up  the  inilam- 
mation,  is  removed.  The  evaeuatiun  will  be  greatly  facilitated  by 
slitting  up  the  upper  canaliculus,  and  converting  it  into  a  canal, 
after  the  manner  alxjve  descrilicd.  Indcetl,  this  shoidd  be  done  early. 
An  application  of  an  adtringent  to  the  interior  of  the  sac  and 
duct  is  beneficiftl  at  some  stages  of  treatment,  and  particularly  after 
the  more  active  BVTnptoras  have  been  reduced.  An  injection  is 
the  more  easily  done  through  a  diWdcd  canaliculus.  As  some  of 
the  injected  fluid  enters  the  throat,  only  harmless  dnxgs  should 
be  used.  I  emjtloy  tanido  acid.  It  is  well  to  wiish  out  the  passages 
tiiTst  w4th  warm  water.  Very  few  patients  have  ever  allowed  me 
to  do  this  sufficiently  often,  that  is,  daily. 

All  india-rubber  Ixittle,  with  a  fine  tube,  is  l^etter  for  tliis  purpose 
than  any  syringe.  A  i>art  of  the  injection  will  e8cai>e  l»y  the  nose, 
and  a  basin  should  be  held  to  receive  it. 

Most  persons  will  submit  to  any  annoyance  from  (lisease,  ratlirr 
than  syringing.  A  great  deal  that  is  wTittcn  and  ret^ommcndcd 
abiait  probing  and  syringing  is  never  i-eally  carried  out.  It  is  mere 
description  to  make  the  phm  of  trt»atineTit  appear  jierfect.  Some 
authfirs  speak  of  iiijfx^ting  the  sac  and  duct  throngh  a  hollow  probe. 
My  usual  pradice  is  ti>  aj^ftly,  to  the  c^^rncr  of  the  eye,  a 
drop  of  the  lotion  after  cai'h  emptying  of  the  sac,  and  to  repeat 
the  application.  Some  of  the  lotion  must  enter  the  sac,  and  all 
that  gfjes  there  must  pu8a  through  the  duct,  so  long  as  it  is 
pervious. 

If  a  patient  will  carry  out  this  general  and  topical  treatment,  he 
will  obtain  a  good  result.  The  cure  will  be  the  rule,  the  luihu'o 
the  exception. 

Bui  the  diiteasv  nmy  not  cease  under  ant/  nimRures  mthonf  dilaMiam 
because  the  duct  is  too  much  narrowed.  There  lias  not  been  mere 
swelling  of  the  soft  tissues,  but  structural  change  of  them,  and 
permanent  thickening.     The  stricture  keeps  up  the  irritation, 

Wlien  the  rlilatation  should  be  undei-taken  is  a  nice  matter  to 
decide,  Ixith  while  a  patient  is  beipg  treated,  and  the  fii^t  time  he 
is  seen. 

As  the  narrowing  of  the  duct  prot^eeds  very  gradually,  the  exact 
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^all  submit  to  it  suffioiently  long.  Many  patients  have  left  other 
surgeons  and  corae  to  me,  solely  l:>e<'au8e  they  would  not  submit  to 
it  ;  imil  I  know  thnt  some  have  left  me  on  the  same  aeenunt.  It  is 
iiiappH«*ahle  to  fhilikeii. 

Heveml  sorts  r>f'  prohes  are  sold  for  the  purpose.     That  wliioh  is 
shown  (Fig,  104)  seems  to  be  most  used  ;  not,  however,  by  myself'. 


My  practtice  used  to  be  to  dilate  for  a  short  time  only,  using  in 
the  first  instanco  a  small,  straight  probe,  and  ufterwai'ds  a  larger 
one ;  and  then  to  introduce  a  style.  Now,  I  generally  explore  the 
duct  in  the  first  instance,  with  my  seeond-sij5ed  pmbe.  If  the  channel 
bo  not  very  much  narrowecl,  I  insert  a  style.  If  it  be  so  atfcfted, 
but  is  evidently  yet  penetrable,  I  introduce  a  small  silver  wii'e,  aljout 
the  thickness  of  a  hair-pin,  and  long  enough  to  be  readily  used, 
and  allow  it  to  remain,  but  cut  otF  tlie  upper  part,  and  tiu*n  the 
end  dowTi  over  the  eyelid,  which  is  effected  with  two  pairs  of  pliers, 
one  to  hold  the  wire,  the  other  with  round  points,  to  bend  it  in  the 
form  of  a  little  hook.  This  is  a  sketch  of  suf^h  an  appliance  that 
hai*  been  used.     In  a  few  days  I  remove  this,  and  use  a  style. 

Fiu<  165, 
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It  would  he  mere  waste  of  time  to  give  anatomical  directions  for 
the  pastiing  of  the  probe,  or  the  wire.  A  man  must  learn  to  do  it 
as  he  would  learn  to  jjass  a  catheter.  One  trial  will  serve  him  more 
than  the  most  elaborate  description.  It  is  only  the  metallic  insiru- 
mcnt  that  can  be  depended  on  to  press  the  duct  at  the  seat  rtf 
stricture,  and  cause  the  tliickened  part  to  atro{>hy. 

The  stricture  may  prove  to  be  very  tight,  so  dense  indeed  that  it 
canudt  lie  readily  penetrated  by  the  probe  or  the  wire.  It  damages 
the  duct  too  much  to  drive  the  probe  through  the  stricture  mth 
\iolence.  It  nuist  then  be  divided  by  the  style  knife,  till  the  resist- 
ance is  overcome,  and,  if  needs  be,  to  the  end  of  the  duct.  Many 
times  I  have  met  with  a  degree  of  obstruction,  and  sometimes,  too, 
when  not  expected,  that  requii^ed  an  incredible  amount  of  pressure 
to  be  overcome ;  an  amount  indeed  that  a  beginner  would  not  have 
courage  to  exert.     After  a  few  days,  the  channel  is  enlarged,  aud 
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Few  men  do  this  operation  well,  still  fewer  readily  and  oorrectly 
at  the  fijst  attempt, 

Frmn  time  fo  time  the  sfyk  should  be  rcmored  and  cleafted,  and  if  it 
shoidd  ever  become  uncomfortable  or  irritating,  the  eessation  of  wear 
fur  a  day  or  two  generally  enable^  it  to  be  tulemted.  Some  patients 
wear  it  at  night  only. 

Ae  to  the  duration  of  its  application,  I  noiitinue  it  until  inflam- 
matory action  hm  been  subdued,  whirh  is  indicated  by  an  absence  of 
all  pundent  or  other  secretion  of  an  unbealthy  nature  from  the  style 
aperture  when  the  sac  is  pressed  on.  This  is  the  best  indication  that 
cjan  bo  got. 

Among  the  aeveral  ad\'antages  of  dilating  an  obstructed  duet 
through  the  natural  jtassages  is  this,  that  there  18  no  after  trace  of 
treatment,  no  marka  un  the  face,  no  nietaUic  stains,  no  fistida  to  heal 
up,  no  sinuses  to  destroy.  Besides,  this  method  htus  a  more  extended 
application  than  any  yet  devised.  There  is  hardly  a  complication 
beyond  its  reach.  Although  I  have  refrained  from  giving  many 
cases,  I  shall  briefly  allude  to  an  instance  in  which  a  great  deal  was 
elFected  in  ass^jeiation  \rith  other  fjperations. 

A  boy  was  kicked  on  the  face  by  a  horse,  and  the  inner  comer  of 
the  eye,  together  with  the  nasal  bones,  nnieh  inimx-d.  Wlien  I  saw 
him,  four  years  after  the  accident,  the  internal  commissure  was  drawn 
inwards  by  a  cicatrix  on  the  nose>  tie  inner  portion  of  the  lower 
eyelid  invertefl,  and  the  lacrymal  sac  disten<hMl  with  tljiek  mucus, 
which  was  always  overflowing  through  the  upper  |>niii'tiun,  and 
produfdng  much  distress.  It  wa,*^  a  long  time  before  I  (.N}uld  discover 
the  lower  punctum ;  it  was  out  of  tlie  usual  jiosition,  no  doubt,  from 
having  been  injured,  and  liiddeii  l>y  the  folded  lid.  When  fnuiid 
and  i>enetnited  with  tli«^  probe,  I  learned  that  the  inner  portion 
of  the  canaliculus  was  imperfect,  and  the  sa(^  could  not  be  reached. 
I  first  established  an  oi>euing  to  the  sac  by  pusliing  the  director 
through  the  oceluded  eanaliculus,  dividing  the  canal  in  the  entire 
length,  and  using  the  probe  each  day  till  the  edges  no  longer  luiited. 
Then  I  operated  for  tbe  outro|niioi  with  success.  Alter  that  I 
proceetled  to  dilate  the  duct ;  and,  as  it  was  almost  impervious,  I 
introduced  the  style  at  once,  ])reparing  the  way  with  the  st\  le-knife, 
and  allowed  it  to  remain  till  no  longer  needed.  There  yet  bieked  a 
little  practical  surgery.  The  eaninele  was  enlarged  to  a  degree  that 
interfered  with  the  working  of  the  lacrymal  apparatus,  and  I 
removed  it.  With  these  four  ojierations,  the  channtd  from  the  eye 
to  the  nose  was  tffficiently  established,  the  misery  of  an  obstnnted 
duct  abolishe<b  and  the  boy's  pnrsniial  appearancij  materially 
improved. 
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A  gmt  deal  of  nfirf  oHRiee  wImo  the  fiteb  fcms^  and  pvs, 
mneag^  and  leais  are  dificiiai]ged^  afterwards  moois  and  tnmg^  otdjr. 
The  finalif"^^  are  agam  fi«e,  so  that,  if  the  see  be  piuuBud  ot!,  the , 
aecratioiie  fbir  through  them.     The  SsAulm  niajr  heal  ot  itself^  aod  it] 
the   dofit  remaiii  tmpeniouss  the   patient  geoendlx  rewuia  to  the 
ea]iedkot  of  preBBtng  the  aeoretioiBa  thioQgh  the  catialiin^i  two  or  j 
three  time0  a  day« 

A  morr  farourahle  terminatim  ^  mtmie  uiflmmmidimt  k  m  JbM  q/l 
rtmUitiiofij  bj  whic!li  the  symptonia  dediiie  belbie  1h»y  reach  the  h^\ 
itagiM,  and  the  secretious  iu  the  mu%  whatever  he  their  nature,  flow] 
firit  thmiigh  the  pimcta,  and  afterwards  through  the  dnd. 

A  netcrr  aend'  attack  ittay  damage  the  ftwr^tnai  rhunnrl  in  mun'  jmrtn  j 
of  ita  mm-M'^  by  ulf>eration  or  Bloughing^   froni  the  pujiota   to  tho^ 
tc^nniiitttirm  of  the  duct,  or  may  obliterate  the  whole  of  it ;  but  the 
t'hii^f  damage  is  generally  inflict*? J  on  the  duct,  by  which  it  tsitrudeixHl 
iniiH^rvious. 

Trrntment,     With  an}'  evidence  of  acute  inflammation  of  the  saa, 
1  order  a  fi?w  leeches  to  be  applietl,  preseribo  a  cold  lotion,  keep  my 
pulinit  quiei>  arid  atti^nd  oar»fuUy  to  any  appareJit  clifiorder  of  the] 
dig*»»tive  func?tionB, 


J^£iL 
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lamagCHl  that  a  relapse  ensued,  and  re-appUcation  of  the  style  was 
;Ti©ceeftary.      I  oecasionallj  see  a  few  old  patients  who  have  worn  the 
rilver  for    ten  or  fifteen  years*,   and  who,  as  a  rule,  nither  eoutinue 
with  it  than  risk  a  relapse  by  taking  it  out. 

What  may  be  the  true  nature  of  the  pathologiml  change  tliat 
takes  place  in  an  impermeable  duet  I  am  uiiablo  to  aay,  never  having 
examined  a  speeimen. 

Many  eoniplieations  may  exist  vdih  this  form  of  the  disease,  arising 
mit  of  unhealthy  states  of  the  eonjuiR'tiva,  and  of  the  eyelids,  inehi- 
ding  entropium  and  oetn>iii tun.  As  these  need  distinct  tieuttnent, 
just  as  if  the  excreting  apparatus  were  healthy,  and  as  all  an^  fully 
considered  in  their  respective  places,  it  is  enough  merely  to  alhulo  to 
them  here. 


ACrUTB    I1IFI-\MMAT10N   OF   TOi:    LACKYMAL  SAC   AND    DUri*. 

Acute  sudden  idiopathic  disease  of  those  parts  ^\ithout  any  pre- 
yiously  existing  irritation  is  imknown  to  me. 

^K  The  acuts  atlaeks   are   undouhtrdfy  ikr  cousequeticm  of  pre-exiHthtff 

^^k^eme  of  a  chronic  nature,  excited  by  eircumstancos  which  are  aome- 

^IJimes  recognisable,  sometimes  not, 

I         In  a  slight  case  the  sac  chiefly  is  affected, 

'  In  a  severe  case  the  entire  excretory  duct  participates.  The  sac  is 
liard,  and  swollen,  and  prumincnt,  and  filled  ^\ith  an  excess  of  morbid 
secretion  of  mueus.  There  is  ronsiiderable  pain,  whieli  extends  to  the 
nose>  and  the  slightest  touch  is  intolerable.  The  tears  overilow,  because 

Ethe  channels  are  all  closed  by  swelling.  The  inilamniatlon  extends 
|o  the  integuments  around,  and  even  the  cheek  jjai-tirijiatcs.  Tlileg- 
feonous  inllammation  is  estnljlislied.  The  sac,  now  greatly  distenilcd 
with  mucus  and  pus,  stands  out  more  than  ever,  even  in  relicfj  if 
ttiere  be  not  much  surrounding  inflammation,  lleadairhe  and  fever 
■ome  on,  and  there  may  be  dclirimn, 

Writvcrs  who  make  unwarrantal>le  distinctions  l>etween  the  several 
phases  of  disease  of  the  sac  and  the  duct,  would  s}K3ak  of  this  as 
phlegmon,  in  distinction  to  the  mucocele  of  the  chronic  inllam- 
mation. 

The  over-full  sac  bidges  in  front,  just  where  it  is  uninclosed  by 

bone,  and    where  only  such  distention   can    occur.      The    contents 

not  pass  downwards,  bec^ause  the  laoryroal  duet  is  closed  by  the 

•welling  of  its  own  lining   membrane,  nor  outwards  through   the 

oanaliculi^,  because  they  are  closed  by  swelling. 

The  Imt  stage  of  acute  fnjlammation  appears  mrr  Ihv  nae.     The  skin 


PISTUIA   OF   THE    LACrRYMAL   SAC. 


547 


The  suggestion  of  overcoming  tliis  drawback  l>y  toating  the  ontl 
with  copal  varnish  is  not  practioul,  os  exact  measurements  must  be 
hail  IVir  the  extent  of  the  vnniii>h. 

Elastic  catheters  are  hkewiso  to  be  eoiidemned,  and  all  appliances 
which  need  that  the  sae  and  the  tissue  ai-ound  be  more  or  less  out 
or  torn  for  their  introduction.  I  believe  that  many  of  the  demies 
reoommeniled  are  never  really  practised  as  tliey  are  described.  It 
would  be  impossible  to  cany  out  all  tlie  surgical  details. 


FISTUI.A    OF   THE    I^ACKVMAr.   SAC. 


An   established  oi>ening  into  the   laerynial  sac   is  tho   excessive 

effept  of  an  abscess.  It  is  associated  nearly  always  -with  stricture 
of  the  doot,  and  often  with  stricture  of  one  canaliculus,  or  of  both. 
It  is  the  termination  of  the  worst  form  of  extensive  inflammatory 
disease  of  tlieso  parts,  and  must  he  set  doTVTi  to  tcital  neglect  of 
treatmeut,  or  to  the  insuificient  administration  of  it. 

The  preceding  inllaDiraatory  action  often  damages  the  texture  of 
tho  sun\)unding  portion  of  the  sac,  and  even  tho  contiguous  struc- 
tures at  the  corner  of  the  eye,  especially  the  edge  of  the  eyelid  and 
the  conjunctiva.  The  canaliculi  may  suffer.  Sometimes  c(mtraction 
follows,  and  there  may  be  cetropiiim.  It  is  the  natm*e  of  severe 
erysipelatous  iufliimmation  to  do  this*  The  entire  excreting  region 
without  may  bo  involved ;  the  integuments  around,  and  even  the  nose, 
may  sufler.     Copious  dischai-ges  may  issue  from  the  nostrils. 

Thfi  Jiiitti/a  ftiftf/,  for  pvacfical  rkalingy  he  classed  trndet*  hco  heada : 
the  state  in  which  there  is  merely  a  small  opening  in  the  sac,  the 
canaliouli  being  per\'ioiLS,  and  the  eychd  tolerably  healthy,  and  that 
in  vAiich  tlie  apeituro  is  larf^e,  with  much  destructiou  of  i)aits. 

With  the  first,  or  Uniited  fistula,  the  outer  opening  may  bo  directly 
over  the  sac ;  or  at  a  distance,  when  there  is  a  eon'csponding  length 
of  sinus  under  tho  skin^  or  through  the  texture  of  it.  There  may  be 
several  external  aperture t?. 

With  the  second,  or  largo  fistula^  there  is  too  much  loss  of  integu- 
ment to  admit  of  a  sinus,  for  the  sac  is  laid  widely  open  by  slough  or 
ulceration. 

Treatment.  The  indication  is  to  remove  the  strictmre  of  the  duct, 
to  slit  up  a  eanahciduB,  or  even  both  of  them,  and  to  attend  to  any 
external  eomph cation.  A  style  is  imperative;  there  is  nothing 
equal  to  it;  but  the  manner  of  using  it  should  depend  on  tho 
condition  of  the  disease  to  be  encountered,  according  as  it  may  belong 
to  the  one  or  the  other  of  the  following  classifications. 

N    N    2 


FISTULA    OF    THE    LACKYMAL    SAC, 


549 


thickness  required  for  an  adult  is  about  the  thirteenth  of  an  inch. 
Sometimes  I  use  slightly  larger  ones.  In  severe  oases  of  fistula, 
especially  where  the  bone  also  is  diseased,  a  globular  headed  one  is 
preferable,  as  not  being  likely  to  irritate  the  healing  surfaces.  Even 
with  the  round  head,  the  stem  should  rest  on  the  floor  of  the  nose,  so 
that  the  weight  of  the  instniment  be  taken  off  the  soft  parts.  On 
three  or  four  occasions,  patients  have  had  toothache  in  some  of  the 
incisor  teeth,  from  the  style  irritating  the  branches  of  the  Mh  nerve. 
This  has  been  removed  by  shortening  the  style. 

The  silver  style  may  become  tarnished,  and  corrode  duiing  the 
ulcerative  stage  of  the  soft  parts  or  the  bones.  It  may  be  atfected 
by  deposits  from  the  decomposition  of  the  tears,  of  which  I  met 
with,  an  unnsuaUy  marked  example  in  a  youth  from  whom  it  had  not 
been  withdrawn  and  cleaned.  Alter  the  lapse  of  tw^o  years,  it  could 
hardly  be  pulled  out,  from  the  mass  of  accumulation,  especially 
on  the  end,  consisting  of  incrustation,  to  a  considerable  depth,  of 
sulplnu-ct  of  silver/ which  rendered  it  exceedingly  brittle.  The 
sulphiurct  was  doubtless  formed  from  the  sulplnu"  compounds  con- 
tained in  the  lacrymal  secretions  acting  gradually  on  the  metaL 
This  is  a  sketch  of  it,  after  the  deposit  had  been  burned  vit 

Fio.  leo, 


^ 


It  will  bo  seen  that  the  neck  was  nearly  corroded  tlii'otigh. 

Whei*e  expense  is  not  a  consideration,  a  silver-gilt  style,  or  one  of 
solid  gold,  or  of  platinum,  shouhl  bo  preferred, 

FungouH  ijranttlfttlmtfi  are  not  uncommon  vd\h  fistulte,  and  may  he 
readily  removetl  by  a  mild  escharotie,  or  a  stimulant,  such  as  the 
powder  of  t lie  red  oxide  of  mercury  (hydrarg}^i  oxidum  rubnim), 

iSffHtigituj  ihi  hicryrmd  mc  (tiui  dacf  tn'tk  icfirm  tfiJivr  ihroitgh  the 
sUjk'lmk'  may  be  useful,  indeed  requisite,  if  there  have  been  copious 
suppuration.  Some  astringent,  or  other  medicinal  preparation,  may 
he  added.     I  subjoin  a  sketch  of  the  syringe  that  I  use,  reduced  a 


Fio,  r(U- 


third  less  than  the  original.     The  lesser  figure,  marked  with  a  star, 
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The  hon«^  may  Iie  expose*!  einijdy  from  the  loss  of  the  soft  parts 
over  it,  iind  not  disoosod.  But  it  may  be  affected  with  caries  and 
necrosis. 

While  there  enu  Ixt  no  doubt  ahout  the  osseous  disease  being  at 
times  0.  mere  extension  of  contiguous  morljid  action,  it  must  be 
admitted,  from  aualfigy  of  disease  in  other  parts  of  the  body,  that 
in  aD  prtilmliility  the  hone  may  bo  primaiily  involred,  and  the  duet 
and  tlio  me  serMjnJarily,  and  the  in fi animation  and  the  orysipehis  of 
the  faf;o,  fauiied  by  the  dead  bone,  mistaken  for  original  diBease  of 
the  soft  parts.  I  say  admitted,  because  the  true  eontUtion  of  things 
can  he  hardly  obgerved  in  this  region.  It  is  >vell  known  tliat  tliere 
may  be  eariee  and  neerusis  of  the  neighbouring  bones,  espet-ially  of 
the  interior  of  tho  nose,  without  the  sao  being  damaged  by  the 
extension  of  the  intlamniation.  But  it  is  !ikely  to  be  involved,  if  not 
in  ulceration,  in  contraction,  consequent  on  the  cicatrization  after  tho 
renioval  of  the  osseous  disease. 

A  recognition  of  tliese  two  [lalliological  states  should  impi^ss  tho 
important^e  of  evacuating  ^ms  immediately  that  its  presence  is 
detected,  as  a  means  of  cheeking  the  extension  of  disease ;  for  when 
the  bone  is  exposed  or  diseai^ed,  there  exist*^  the  worst  of  all  tlxe 
conilitions  of  damage  to  these  parts,  and  the  most  lUllicidt  for 
amehoration. 

Ttrtiimvut,  When  there  is  fistula  with  bone  merely  bar<:'d,  there  is 
nothing  recpiired,  so  far  as  coneenm  tlie  stop|>age  ctf  the  duct,  beVond 
w^hat  has  been  described  in  the  last  section,  for  stricture  with  fistida. 

The  style  is  the  remedy,  and  its  application  is  tho  more  or  less 
advantageous  as  the  fistula  is  low  or  higli ;  according,  in  fact,  as 
there  is  integument  above  tlirongh  which  it  can  be  passed,  or  none, 
when  it  must  be  inserted  through  the  fistula. 

The  qmsiifm  viight  arm  out  of  the  ioatl  conflith/iy  m  to  wltdhtr  the 
Hft/lc  fihott/d  hv  used  at  oner,  or  after  amm  previom  irmtment.  The 
following  ease  illustrates  tliis : 

A  female,  forty  years  old,  an  Ophthalmic  Hospital  patient,  api>lied 
with  the  pali»elmD  of  tho  right  eye  closed  from  bwelling,  and  a  copious 
sanioUiS  discliarge  issuing  from  a  fistula  hierymalis.  She  was  greatly 
depressed.  The  eireidation  was  feeble,  and  tlie  tongue  thickly  furred. 
Five  years  previously,  the  eye  began  to  water,  and  gave  nK>i*e  or  less 
annoyance,  especially  when  she  took  cold.  Bus  occasionally  flowed 
from  the  pimcta,  and  during  the  last  twelve  months  it  constantly 
escaped.  Six  weeks  before  she  applied,  abscesses  formed  and  tlie 
fistula  ensued.  The  heme  around  the  sac  was  denuded.  While 
exploring  with  tlie  probe,  a  copious  fa*tid  dischai*ge  ran  into  the  nose 
and  issued  also  from  the  fistnln..     A  tonic  cotu^se  of  treatment  was 
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Iain    defects    connected   l^^TH    the    styi>e    when    applied 

EXTERNALLY,  AND  OTHKH   INCIDENTAJL  CIRCUMSTANCES  ASSOCIATED 

vnm  ITS  USE, 


Tlie  oecasional  defects  of  the  style  must  ho  named.  After  the 
removal  of  tliis  useful  appliiance,  a  slight  depres&ioTi,  with  sometimps 
a  bluish  tint,  due  to  a  deposit  from  the  tarnished  silver,  may  mark 
the  spot  where  it  has  been  inseiied.  I  hare  never  seen  the  staiu, 
however,  except  in  hospital  patients  who  would  not  remove  the  style 
and  wipe  it  oceasionally  during  its  wear. 

The  style  aperture  generally  heals  readily  ;  indeed,  I  have  seen 
but  few  eases  in  whieh  it  has  remained  patent.  "When  repair  fails,  tlve 
hole  eontraets  to  a  minute  point,  through  which  a  tear-drop  exudes 
when  the  eae  is  pressed.  In  two  eases  whieh  occurred  in  my  |»Fivate 
prar^tiee,  the  [>atients  deemed  it  unnecessary  to  have  anything  dune 
for  it. 

If  the  stylo  be  improperly  passed  tlirough  the  laorymal  bono, 
disease  of  bone  is  set  up,  and  the  aperture  rarely  heals.  In  the  ease 
of  a  gentleman,  previously  operated  on  before  coming  under  my  care, 
not  only  was  the  point  of  entrance  through  the  skin  badly  chosen,  but 
the  lacrymal  bone  was  penetrated.  As  the  aimoy  anees  of  the  obstiucted 
duct  remained,  I  i^athdr^w  the  style  and  entered  it  correctly,  little 
doubting  that  the  first  apeiiure  would  heal ;  but  in  this,  as  well  as 
every  other  attempt  to  etfeet  its  closure,  I  was  disappointed.  The 
edges  were  pared,  raised,  brought  together,  and  retained  by  sutures, 
the  muscles  of  the  face  kept  quiet,  and  the  use  of  the  hanrlkerchief 
for  a  few  days  laid  aside,  that  air  might  not  be  blown  up  into  the  duet. 
All  necessary  pref^autions  were  taken,  hut  to  no  purpose.  Escharoties 
also  were  unavailing.  Transplantation  alone  was  lett  untried,  and 
that  would  have  been  done  had  my  patient  not  suddenly  left  me 
and  placed  himself  under  the  care  of  another  surgeon,  whose 
endeavours  were  equally  fruitless. 

In  a  private  patient,  within  an  hoin*  after  the  style  was  passed, 
profuse  hfcraon^hage  from  the  nose  took  place,  which  could  only  be 
ari'ested  by  jdugging  the  anterior  and  posterior  nares. 

On  a  lew^  oeeasions  the  style  has  seemed  to  produce  iiritation, 
when  I  have  w4thdni^Ti  it.  lu  a  week  or  two  I  have  replaced  it, 
w^ithout  the  least  appearance  of  its  being  iojiuious. 

A  style  that  escapes  accidentally  froni  blowing  the  nose,  or  that 
fallfl  out,  should  be  replaced  at  ouce. 
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Fig.  102  is  atout  the  average  size  for  an  adult ;  and  the  form  is 
that  I  iind  to  Le  the  best,  after  many  trials  on  the 
dead  hoily.  Each  nostril  requiKis  one  for  it^olf, 
and  this  belongs  to  the  left.  The  metal  shoidd 
be  soft  or  virgin  silver,  admitting  of  easy  adapts* 
tion  by  the  fingers,  or  a  pair  of  pliers,  to  any 
figure,  for  tbo  individual  peculiarities  of  a 
patient.  The  round  and  delicate  handle  almost 
ensures  gentle  usage,  and  is  an  improvement 
on  a  broadj  flat  one,  which  affords  considerable 
leverage,  and  is  besides  awkwai'd. 

The  lesser  figure  is  a  frrjiit  view  of  the  end, 
or  bent  poiiion. 

These  are  the  direeiions  frjr  using  the  instru- 
ment. The  point  shonld  be  intnjduc^d  into  the 
nose  horizontally,  and  carried  along  its  floor  to 
a  distance  that  will  ensure  the  position  of  the 
duct,  being  roaehcd,  when  it  should  be  turned 
upwards  and  out  wards  undur  tlie  turbinated  bono, 
against  the  wall  of  the  antrum,  and  moved  about 
till  it  is  engaged  in  the  aperture.  The  usual 
cause  of  failure  iu  its  entrance  consists  in  not 
carrying  the  instrument  sufficiently  low  to  ensure 
its  being  in  the  proper  cliamber  of  the  nose,  and 
in  attempting  to  find  the  orifice  before  it  has  been 
carried  enough  back.  It  is  to  be  feared  that  the 
membranous  wall  of  the  duet  is  more  often  entered 
than  its  orifice.  When  it  is  properly  inserted,  the 
end  may  be  felt  at  the  angle  of  the  r>rbit  in  the 

sac.     The  entire  proceeding,  the  introduction  and 

the  withdrawal,  i-ecpiires  much  delicacy  of  touch. 
I  have  introduced  it  a  few  timos  in  the  living  body.  There  bus 
always  been  much  l)leediiig,  and  an  expression,  as  well  there  miglit 
be,  on  the  part  of  the  patient,  of  considerable  dissatisfaction,  and  of 
a  strong  determination  not  to  sub  nut  to  it  again. 

The  subjoined  sketch  of  a  dissection  of  the  noaal  duet  from  an 
adult  female,  may  prove  useful. 

In  many  examinations  that  I  have  made  of  the  nasal  opening  of 
the  duct,  the  apertm-e  hu^  not  bcrii  discoverable,  as  might  be 
imagined,  after  the  inferior  turbinated  bunu  liad  been  cut  away;  it 
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The  results  were  as  follows:  the  disappearanoe  of  the  watering 
of  the  eje,  inmiediately  and  penuanoiiily,  so  far  as  liis  observatiDiia 
extended ;  and  this  ejisueJ,  whether  the  gland  was  completely 
or  partially  remo%"ed. 

Heretofore,  lie  says,  it  has  been  considered  imperative,  to  prevent 
laerymation,  that  the  whole  of  the  gland  should  he  taken  away. 

In  one  eiise,  that  of  an  infant,  not  included  among  the  nine  cases 
reported,  he  eould  not  snceeed  in  removing  the  gland  ;  but,  euriously 
enough,  although  the  eye  had  previously  watered  since  biiih, 
within  eleven  days  after  his  aborted  operation  all  lacr^inal 
Bymptoins  had  eefiBed,  and  forty-nine  days  sidiseqiiently,  when  the 
child  was  last  seen,  the  cure  reuuiined  permanent.  He  remai^lis  tliat 
these  facts  suggest  the  idea,  whether  a  simple  division  of  the  ducts 
might  not  be  suilieient  for  the  cure  of  these  cases ;  and  adds,  that 
8f>me  sueh  idea  occun'ed  alcjo  to  Sezokalski,  when  he  proposed  to 
ligature  the  duets  of  the  gland  to  induce  atrophy. 

The  eye  continues  moist  alter  tbe  operation.  This  agrees  with  the 
experience  of  ilackenzio  and  O'Beiiiiej  who  have  removed  the 
laerymal  gland  on  account  of  disease  of  it,  and  with  my  own 
experience  also. 

The  fil>8eees  of  the  sac,  and  discharge  of  pus  through  the  puneta, 
gi-aduully  cease. 

The  sao  being  no  longer  Irritated  by  over- distention  by  the  teal's, 
which  doubtless  acquire  acrid  propei'ties  from  undue  retention,  tho 
la<"r}*mal  cystitis  ceases. 

In  most  of  his  operations  whieh  have  been  perfonned  by  the 
external  incisionj  a  slight  degree  of  ptosis  has  followed.  This,  whieh 
was  due  to  a  partial  division  of  the  levator  palpebrae  and  oedema  of 
the  upper  eyehd,  gi*adually  disappeared. 

With  one  exception,  all  the  wounds  healed  by  the  first  intention. 

He  considers  that  removal  of  the  laerymal  gland  is  appUeablo  t(j 
those  eases  of  inveterate  fistula,  in  which  other  methods,  after  a  fair 
trial,  fail  to  cure,  the  operation  offering  the  best  prospect  of  a  radical 
ondjperraanent  cure. 

He  candidly  says  that  some  of  the  cases  might  have  been  eui'ed 
by  other  means ;  but  his  object  was  to  re-open  a  field  of  experi- 
mental inrpdry  to  solve  this  question,  "  Will  removal  of  the  laerymal 
gland  cure  laerymal  abscess?** 

He  gives  fuilher  experience  on  the  removal  of  tho  gland  in  the 
following  number  of  tho  "  Ophthalmic  Re\iew,"  and  tabulates 
twenty  coses,  all  that  he  c*an  collect,  in  whieli  the  operation  has  been 
performed  for  this  disease.  The  only  parts,  however^  that  I  need 
notice,   relate   to  matters   which   he   had   before  touched  on.     He 
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imd  slit  up  the  lower  eauHliculus,  and  afterwards  introdueed  a 
iiyle.  NotMiig  ooidd  prevent  some  disphargo  of  tears  and  mucus 
tWnigli  tlio  fistida  ou  the  dieek,  even  when  the  styU^  was  in,  yet 
the  static  of  the  patient  was  better,  as  tliere  was  h&s  aniiDvaiiee  fn:jm 
the  <>ctilar  socretions  and  excretions;  and  as  the  eycHdij  ccnild  he 
opened,  hut  not  to  the  fall  extent,  hecau^e  t!ie  palpehral  aport.iirij'  hud 
been  contracted  at  the  outer  eoinniissure  from  long- coat inned  tarsal 
inflammation,  the  eye  could  be  used.  As  the  fistula  remained  in 
spite  of  all  treatment,  I  removed  the  laorymal  gland,  and  did  it 
with  the  least  possible  injury  to  the  parts  around.  The  method 
of  operating' is  given  elsewhere.  Nothing  was  left  to  be  desired,  so 
far  as  the  effect  on  the  lacrymal  8ae  an<l  duct  was  concerned,  for  there 
was  an  end  of  all  trouble,  and  the  fistula  healed,  Thc^  inilaiumation 
that  lingered  about  the  eyelids,  and  the  integuments  at  the  inner 
corner  of  the  eye  and  about  the  cheek,  tlisappeared.  The  siu'fane 
of  the  eye  did  not  sutTer  from  lack  of  moistiu-e.  The  drawback  w^as 
ptosis.  Six  weeks  alter,  the  eyelid  had  nearly  fallen  to  the  level  of 
the  under  one,  and  there  peenied  to  be  atrophy  of  the  levator  palpebi'io. 

Ueueefui'thj  I  shall  not  remove  the  gland  except  in  an  extreme 
case  of  iistula,  in  which  the  use  of  the  style  does  not  afftird  suffi- 
cient comfort;  or  w^horo  thei'o  is  ectropium  of  the  lower  eyehd,  of  a 
nature  which  does  not  admit  of  remeily,  and  the  teai's  and  the 
conjunctival  secretions  fall  on  the  check. 

Long-continued  presaiu'e  on  the  lacrymal  duct,  by  compress  and 
bandage,  and  by  a  metalUc  truss,  has  had  its  advocates,  and  many 
Buceessful  cases  have  been  published. 

DISEASE   OF  THE   KXCRETING  LACRYMAL  AFPARATUS  FROM   MECHANICAL 
CAUSES,    W^TIiOlfT    AND   WITIIIN* 

The  ftmctions  of  the  lacrymal  sac  or  tlnef  may  be  mregted^  and 
the  Rfrrntl  fJ/hrfM  of  nfrieture  protiticcd^  hy  pressure  from  tumours, 
malignant  and  others,  in  any  of  the  neiglibomiug  ea\dties,  the  orbit, 
the  antrum,  and  especially  those  in  the  nose. 

A  girl,  eightt^en  years  old,  came  to  the  Ophtliahnic  Hospital, 
with  a  lai'ge  lacrymal  fistula  on  each  side,  of  several  months'  dm-a- 
tion.  Till  there  wei-e  these  free  apertures  she  had  frequent  abscesseB, 
attended  with  much  discharge  of  pus  through  the  puneta.  The 
bridge  of  the  nose  w*ag  enlarged,  and  the  integuments  very  red. 
Both  nostrils  contained  polypi,  and  from  the  right,  part  of  one 
pr^itruded.  The  treatment  was  very  apparent,  to  remove  the 
obstructions,  wait  the  result,  and  in  case  the  fistulai  <hd  not  heal, 
to  pass  styles*     Stmngely  enough,  she  indignantly  refused  to  have 
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is  necesaarily  incorporated  with  the  new  material,  although  there 
may  be  a  part  of  the  cicatrix  nearly  or  quite  transpai-ent.  If  the 
student  bo  at  a  loss  to  detect  the  cicatrix,  let  him  touc^h  the  part 
with  the  point  of  an  instnuuent,  and  tlio  palpable  thinness  will 
deeide  the  presence  of  the  abnormal  material. 

An  operation  is  also  contra-indicated  when  the  iris  is  adherent 
to  the  corneal  tissue,  as  an  apertnre  could  not  be  made  in  the 
portion  so  adhering,  for  it  is  an  indispensable  condition  that 
these  parts  be  distinct,  however  closely  they  may  lie  ;  although 
actual  apposition  renders  operating  very  difficult.  It  is  not,  there- 
fore, essential,  as  I  shall  show,  that  an  **  anterior  chamber  '*  should 
exist. 

An  iris  that  has  lost  its  characteristic  fibrous  appe^iranoe  and 
lustre,  and  badges  in  consequence  of  disease,  wdiereby  its  tissue  is 
spoiled,  atfords  but  a  doubtful  prospect  of  success,  from  the  tendency 
there  is  for  the  breach  that  is  made  in  it  to  close  by  adhesive  inflam- 
mation J  and,  moreover,  the  eye  in  general  ijs,  fur  the  most  part,  so 
disorganizetl  as  to  render  the  application  of  an  operation  questionable. 
Still,  no  structural  change  in  the  iris,  taken  alone,  imperatively 
forbids  a  trial  at  a  false  pupil. 

To  determine  whether  the  retina  has  entirely  lost  its  function  is 
cei-tainly  not  difficult.  A  moderate  light  may  be  intercepted  by 
closure  of  the  pupil,  combined  with  capsulo-lenticular  cataract ;  but 
bright  rays  would  always  reach  the  fimdus  of  the  eye,  lor  the 
sclei'otic  and  choroid  coats  are  not  impenetrable  to  light.  Besides 
the  experiments  vdih  light  and  shade,  by  natural  and  artificial  light, 
lenses  should  be  employed  to  focus  the  rays  on  the  eye.  The 
ophthalmoscope,  too,  may  be  useful  in  the  trials. 

The  power  of  disceming  e^dour  has  often  dccei\'ed  nie,  Several 
times,  when  the  shades  of  the  same  colour  could  be  made  out, 
the  retina  has  proved  too  unhealthy  to  afford  any  available  sight. 
Thia  is  curious.  So  also  does  it  happen  sometimes  that  even  when 
a  small  flame  can  be  discerned,  no  uscd'ul  vision  is  obtained,  although 
a  good  pupil  be  made.  When  therefore  the  i-etina  is  faeble»  and  it 
frequently  is  in  the  daf^s  of  cases  imder  consideration,  the  propriety 
of  operatiug  cannot  always  be  readily  dcc!ided,  for  although  yet 
sensitive,  it  may  be  practically  spoiled  ;  but  the  rule  of  affording 
every  chance  for  restoring  some  \isiou,  assists  us  out  of  the  difBculty, 
jusiifj-ing  an  attempt  under  discouraging  conditions.  With  a 
disorganized  retina,  and  a  fluid  vitreous  hunmiu',  the  external 
appearances  of  the  eye  may  be  most  encouraging.  It  must, 
therefore,  occasionally  hapjen,  that  a  well-made  pupil  ptox^a 
imavailing, 
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aotive  form,  of  anj  virus  or  taint  that  may  have  induced  the 
ciphtbalniie  affection.  When  8}7ihili8,  gout,  rheumatism,  or  struma, 
are  yet  predominant,  it  is  dangerous  to  operate,  owing  to  the  great 
pn:>babilitj  of  re-es5tablishing  sever©  local  disease.  It  has  been  said 
that  when  loss  of  the  pupil  in  childhood  has  arisen  from  any  scrofu- 
lous alfeotiou,  an  operation  shoukl  not  be  perfonned  before  puberty. 
I  reaUy  think  that  tliis  should  be  discretional,  m  the  disadvantages 
of  keeping  a  child  blind  ai^e  most  assuredly  very  great. 

Ao  eye  that  has  seemed  to  be  in  an  nlmo^jt  hopeless  condition 
tlirectly  after  the  subsi*lenee  of  the  disease  that  has  rendered  its 
pupil  useless,  may,  on  tlie  restoration  of  the  general  health,  improve 
considerably,  and  be  brought  into  a  proper  state  for  a  successful 
operation.  Thus  it  is  that  an  iris  which  has  been  for  several  months 
apparently  permanently  spoiled,  will  lose  mueh  of  its  dulness,  and 
even  recover  scmie  of  its  colour ;  and  a  cornea  tliat  has  been  in  part 
densely  opaque,  will  clear  to  an  extent  incredible  to  those  unaccustomed 
to  observe  eye  diseases  :  indeed,  so  great  may  be  its  restoration,  espe- 
cially in  childi-en,  that  an  operation  for  an  tirtifieial  pupil  should  never 
be  attempted  on  account  of  sueh  opticity,  until  all  suitable  means 
have  been  tried  for  its  re;movah  and  a  considerable  time  allowed  for 
their  operation,  as  well  as  for  that  of  the  restorative  power  of  Nature, 
Tlie  impoiiunity  of  patients  to  be  relieved  from  blindnesSi  and  the 
anxiety  of  surgeons  lest  they  should  appear  to  be  negligent,  are  not 
unlxequent  causes  of  premature  operations. 

T/tere  arc  severai  tnorbid  sfaicjs  of  the  ccuiuv  appendrff/fs  more  or 
less  obnoxioHfi^  and  whieli  should  be,  as  far  as  possible,  removed  or 
reduced,  prior  to  operating.  As  these  apjtly  still  more  forcibly  to 
the  operations  for  catarat^t,  they  are  given  in  the  ohapter  on  '*  Diseases 
of  the  CryBtalline  Lens." 

There  k  a  choice  in  the  poHition  far  an  artiflciai  pupiL  A  central 
phiee  is  sujverior  to  a  lateral  one.  This  is  confirmed  by  the  natural 
arrangement  of  the  eye,  tlio  configuration  of  the  cornea,  the  lens, 
the  vitreous  body,  and  even  the  retina,  the  most  sensitive  part  of 
which  is  opposite  the  pupil.  The  imperfections  of  a  lateral  aperture, 
arising  fin^m  the  indistinctness  of  the  imago  formed  by  the  irregular 
refraction  through  the  circniuference  of  the  lens  and  the  cornea,  and 
the  disadvantage  of  its  falling  on  a  ytfrrt  of  the  retina  not  the  most 
sensitive,  are  facts  wloieh  the  elements  of  physiology  teach  us,  and 
the  details  of  pracytice  confirm.  As  a  natui-al  effort  to  obviate  these 
defects,  when  the  pupil  is  external,  the  eye  generally  stjriints 
inwards.  It  has  cdten  been  a  matter  of  surprise  to  me  to  see  how 
slightly  vision  has  been  interfered  with  by  central  opacities  of  the 
cornea,  so  long  as  the  pupil  was  natiu^al,  and  its  margin  exleuie^il 
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a  little  teyond  the  opaque  part;  and  also,  how  little  the  vidH 
diBtm*banoej  where  there  has  heen  general,  although  slight,  loas  (i 
corneal  transparency.  As  a  rule,  therefore,  I  prefer  forming  a  pupil 
centrally,  even  though  it  bIiouU  he  hy  the  Bide  of  a  dense  opacity 
of  the  cornea,  or  be  even  entirely  shaded,  to  choosing  the  circumferencjc 
of  the  iris,  though  there  the  eomea  may  be  tmnsparent. 

There  is  much  diversity  of  oinnion  regarding  the  most  advan- 
tageous spot  to  be  selected,  when  a  pupil  cannot  be  made  centrally, 
supposing  all  parts  of  the  iris  circmnferenee  to  be  available.  Thii 
discrepancy  arises  from  the  real  difficulty  that  invests  the  subject, 
inasmuch  as  we  are  almost  without  the  assistance  of  practical 
deductions ;  for  it  is  seldom  that  the  results  of  lateral  pupils  can  be 
compared  with  each  other,  owing  to  the  very  different  8tat<?s  of  th* 
eye,  and  the  variation  in  the  sizes  and  in  the  shapes  of  the  pupils  in 
different  indi^^duals. 

My  own  opinion  is  in  favour  of  an  aperture  at  the  inferior  margix 
of  tho  iris  in  a  sufficiently  prominent  eye,  as  next  best  to  the  centre 
because  I  think  that  position  possesses  the  greatest  advantages^  and 
it  is  that  whitjh  I  shtPidd  adopt  whenever  it  ean  be  executed.  The 
visual  line  cuts  the  cornea  just  a  little  internal  to  the  centre.  I£ 
however,  the  eye  were  deeply  set,  and  the  lower  eyelid  likely 
cover  the  pupil,  I  should  operate  on  the  inner  side. 

The  late  Mr.  Guthrie,  who  paid  miwh  attention  to  the  subject^  an! 
operated  much,  preferred  the  positions  in  the  following  order :  1st, 
The  inferior  part  of  the  iris  inclining  inwards ;  2nd,  The  internal, 
a  little  below  tlie  transverse  diameter  of  the  eye ;  3rd,  The  inferioi 
and  external. 

He  said  that  the  lower  and  inferior  parts  of  the  iris  orefl 
be  preferred,  for  the  following  reasons :  because  the  lino  of  vision 
being  through  that  part,  the  eye  is  less  removed  from  its  natural 
axis,  and  consequently  less  squinting  is  occasioned  than  when  vision 
is  acquired  in  any  other  direction;  and  if  both  eyes  are  operated 
upon,  the  axes  of  vision  are  made  more  nearly  parallel.  A  decided 
preference  of  a  position  not  higher  than  the  centre  of  the  iris,  ii 
founded  upon  the  natural  position  of  by  far  the  greater  number  ol 
objects  of  vision,  which  it  is  essential  for  a  person  to  see,  being  viewed 
forw^ards  or  doi;suwards.  M 

The  nnsal  side  on  the  level  of  the  natural  pupil  was  thought  b^ 
by  Sir  W.  I>awTcnee,  because  the  normal  aperture  is  nearer  to  the 
nasal  than  to  the  temporal  edge  of  tlio  cornea.  The  next  position  he 
chose  was  the  temporal,  and  after  that  the  lower.  Each  of  these 
several  situations  has  had  its  advoea-tes  for  superiority  among  both 
English  and  foreign  surgeons. 
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Thci  upper  or  frontal  position  is  tbo  worst  of  alL  A  pupil  there  is 
seldom  of  much  lu^e. 

It  would  he  well  to  have  some  principle  hy  which  we  may  regulate 
the  size  of  an  artifioial  pupil,  when  the  physieal  peculiarities  of  the  case 
do  not  limit  its  dimensions.  The  niizltiplieity  of  the  conditions  to  be 
taken  into  aceouiit,  especially  when  the  crystalline  lens  has  been  lost, 
renders  it  ditfieult  to  solve  the  problem  ou  purely  theoretical  grounds, 
and  experience  must  be  our  guide. 

If  the  aperture  be  clear  and  well  defined,  a  small  one,  a  line  in 
width,  is  hotter  than  a  largo  one.  In  the  middle  of  the  iris,  how- 
ever, size  seems  of  less  inipoiianee  than  when  the  aperture  is  lateral ; 
for  then,  except  it  be  of  a  certain  capMtity,  a  line  and  a  half  to  two 
lines  in  diameter,  Butficient  liglit  will  not  enter,  and  if  very  large, 
too  much  will  be  admitted,  and  confusion  of  vision  must  ensue. 

With  a  very  lai'ge  pupil  a  strong  light  always  dazzles.  There  ia 
another  disadvantage,  when  the  lens  is  absent,  the  loss  of  accommo- 
dation caused  circles  of  dispersion,  whereby  the  retinal  images  are 
imperfectly  formed. 

Except  it  cannot  he  helpedj  a  pupU  shoxJd  not  be  made  at  the 
very  margin  of  the  iris,  for  the  ciliary  processes  interrupt  the 
passage  of  light,  and  the  retinal  image  must  be  imperfect  in  propor- 
tion to  the  nearness  of  the  apertiu-e  to  the  edge. 

The  simple  slit,  or  still  hotter,  the  pear-shape,  with  the  apex  out- 
wards, is  to  be  prefen'ed  for  a  lateral  pupil. 

The  comUtion  of  the  cornea^  also,  must  bo  taken  into  consideration 
in  selecting  a  position.  The  more  natural  the  cornea,  the  better  is  the 
spot  for  the  pujul  to  correspond  to ;  the  more  unnatural  or  irregiJar, 
the  less  is  it  fitted. 

The  form  of  the  new  ptfpil  matters  mmiewhat^  fnd  it  is  seldom  entirety 
umier  ottr  confrot,  especially  in  making  a  central  aperture.  Wlien 
circumstances  will  admit  of  it,  enough  marginal  strip  of  iris  shouhl 
be  left  to  intercept  entrance  to  peripheral  rays  of  light.  In  general, 
an  operator  should  not  be  dissatisfied  if  he  can  efi'ect  an  apeiiiu'e  of 
any  figure  at  the  spot  he  desires,  provided  it  be  ample. 

The  corneal  iucimou  mmt  he  nutik  eorrvvtlf/.  It  Bhould  be  executed 
slowly,  aspeeially  the  last  part.,  the  withdrawal  of  the  knife,  in  order 
to  save  as  much  aqueous  humour  as  possible,  for  the  after  port  of  the 
operation.  Besides  this,  slow  movement  may  prevent  intra- ocular 
hemorrhage.  Kapid  removal  of  the  natural  pressure  from  diseased 
vessels  of  the  choroid  and  the  retina  is  apt  to  cause  bleeding. 

The  incision  must  be  large  enough.  If  it  prove  too  fimall,  it  must 
be  enlarged  with  the  se<'ondary  knife.  It  must  he  made  directly 
through  the  corneal  layers,  and  not  in  an  oblique  manner,  as  that 
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INSTRUMENTS    FOR   MAKING    THE   ARTIFICIAL    PlTplL. 
IRIS   8CTSSORS. 

In  the  scissors  represented  at  Fig,  164,  one  blade  is  probe-painted, 
and  longer  and  broader  than  its  fellow,  which  is  sharji.  lf\Tien 
the  two  are  cloeed,  the  lesser  blade  is  completely  shielded  by  the 


Fxu.  164. 


Fia.  16&» 


greater,  the  instrument  being  then  blunt,  aa  h  shown  in  the  larger 
wood-eiit.  Great  nieety  of  workmanship  is  required  for  the  sharp 
limb  to  be  fine  enough  to  penetrate  the  iris  rea<.lily,  and  to  have  also 
a  cutting  edge  to  the  very  extremity. 

The  scissors,  Fig.  165,  are  merely  blunt-point od. 

The  jointe  should  be  accurate  and  verj'  finii,  in  order  that  the  blade- 
points  may  meet  well,  and  not  cross,  when  the  instrument  is  shut. 
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The  first,  Fig.  170,  known  as  Tyrrell's,  owes  its  efficiency  to  its  long 
and  narrow  recess,  within  which  the  iris  can  be  securely  retained.  As 
a  precaution  against  the  capsule  of  the  lens  being  injured,  the  point 


Fio.  170. 


Fio.  171. 


Fio.  172. 


is  blunt,  smooth,  and  inclined  a  little  inwards.  One  with  a  shorter 
bend  and  more  interspace  is  better  adapted  to  draw  out  a  smaller  bit 
of  the  iris. 

Fig.  171  is  like  a  lady's  crochet  needle,  but  has  a  blimter  and 
more  prominent  barb.  I  have  found  it  useful  on  certain  occasions 
when  it  has  been  necessary  to  disengage  the  instrument  readily  from 
the  iris.  Fig.  172  illustrates  a  hook  that  I  have  often  used,  and 
to  which  allusion  wiU  be  made. 
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without  preYiously  incising  the   cornea,  which  allows  the   aqiieoxifli 
hunioiir  to  cHcape ;  hut  unless  the  blades  be  thin  enough,  and  soj 
wrouglit  that  they  may   jwuetrate  readily,  they  mil  not  only  he 
ineffectual,  but  arc  very  hkely  to  inflict  severe  injury  on  the  cornea 
and  the  iris,     I  do  not  use  them. 

To  Sir  W,  Wilde,  of  Dublin,  is  due  the  credit  of  this  addition  to 
our  ophthalmic  instruments, 

Sovcrnl  delicate  pairs  of  furttops,  some  toothed,  some  merely 
serrated,  are  required-  It  is  as  well  to  have  a  pair  a  little 
curved.  The  precedliig  four  illustrations,  Fig.  174,  represent  those 
used  hy  myself.  Some  surgeons  have  their  forceps  very  much 
cur\x*d.  Su<*h  excessivQ  departure  from  straightness  appears  to  me 
to  he  a  disadvantage. 

The  forceps  that  ar^  figtircd  among  the  cataract  iustniments  with 
cross  action  eome  in  serviceable  here. 

Perhaps  the  simplest  manner  of  treating  the  operative  part  of  this 
subject,  and  at  the  same  time  the  most  practical  and  eon<nse,  is  to 
diissify  the  principal  states  of  the  eye  admitting  of  an  aiiificial  pupil, 
and  to  annex  to  each  its  generally  appropriate  treatment. 

Tlw  wtrrfi/  opfrafwH^s  ttre^  inciaion^  excismi^  iriddvsi^^  fearing^  se^iara^ 

timi^  tstraa^ulfifioN^  incmon  mtk  /^j^fen^mt^  mriffion  with  (^tcmon^  iearing 

'  mffi  exckioiK     There  are  modifieatirms  of  some  of  these. 


riASSIFICATION, 


1.  Closure  of  the  ptfil  from  inflammation;  or,  prolapse  of 
the  iris  at  somk  portion  of  the  circumference  of  the 
cc»rnea  ;  the  crystalline  lens  afisent;  the  cornea  clear, 

OR,     IF     PARTIALLY     OPAQUE,     THE     OPACITY      NOT     INTERFERlNa 
WITH    THE    FORMATION    OF   A    CENTRAL    APERTURE. 


Incifiioti,  Inemon  tcith  mimBmi^  ineiman  with  Circmon.  When, 
after  the  loss  of  the  erystalKne  lens,  inflammation  has  destroyed  the 
pupil,  the  iris  does  not  necessarily  alter  it^  position.  It  does  not  bulge 
fi'om  want  of  eoramiinioation  between  the  chambers  of  the  eye, 
provided  its  tuiiicity  is  jircserved,  and  then  the  size  of  the  anterior 
chamber  is  not  only  undiminiBhed,  a  matter  of  importance  in 
operating,  but  may  he  actually  increased  by  the  falhiig  back  of  the 
iris  in  consequence  of  there  not  being  any  lens.     There  may  be  but  a 
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is  introduced,  but  for  most  coses  the  largest  is  required.     Unless  the 

Firt    175, 


^"^\ 


kiiilu  ]jL>  bharii  and  well  used,  the  ii-is  may  bo  dragged  ou  and  torn 
from  its  ciliary  attachment. 

The  aperture  tlius  made  is  about  the  third  of  the  diameter  of  the 
iris,  elliptieal  and  vertical. 

A  great  deal  of  stress  is  usually  laid  on  the  special  fitness  of 
**  incision  "  in  eases  where  the  iris  is  on  the  stretcli  from  prolapsus* 
The  advantage  is  much  over-rated.  The  choice  of  the  operation,  so  far  as 
the  state  of  the  iris  can  be  taken  as  a  guide,  should  be  made  to  depend 
on  its  actual  structural  condition  j  because  any  advantage  that  the 
mere  stretching  couM  afford,  might  be  lost  by  slight  intei-stitial  change, 
and  inflammation  of  the  eyeball  is  often  a  cause  of  the  prolapse. 

Fii>.  176- 


Tlie  annexed  sketch  of  a  pupil  closed  by  prolapse  of  the  iris  is 
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TI10  oporation  of  **  incision  "  with  the  knife  woe  performed,  and] 
an  ample  pupil  resnlt^^d.     The  capsule  separated  troui  the  iris  during 
the  ojieratioii,  but  retained  a  part  of  its  natm^al   attachment,  and, 
moving  backwards  and  forwards,  ooc^onally  produced  much  incon- 


Fio.  t78. 


venienc©  by  temporarily  interrupting  vision.     After  the  lapse  of  at  < 
few  raontlis  I  aitomjtted  to  remove  it.     I  incised  the  cornea  with 
the  second-sized    iiis   knife,    and    with   the  blunt   canula    capiside 
forceps  withdiew    the   greater  part.      The  portion   that  remained, 


Fii*.  I7». 


./ 


being  behind  the  iris  at  the  inner  side  of  the  eye,  did  not'  interfere 
with  vision,  which  was  exoellent.  Fig.  179  shows  the  after  state  of 
the  pnpiL 

I  prefer  the  iris  knife  to  the  keratome  for  making  incisions  in  the 
cornea,  because  it  gives  a  cut  more  nearly  of  the  same  size  through 
both  surfaces  of  the  cornea. 

It  was  by  '*  incision "'  performed  through  the  sclerotica  that 
Chcaelden,  our  countryman,  and  surgeon  to  St.  Thomas's  Hospital, 
the  originator  of  nrtifieial  pupil,  used  to  operate.  His  method  fell 
into  disrepute  and  was  almost  abandoned,  when  Sir  W.  Adams 
revived  it.  Adams  speaks  in  the  most  laudatory  terms  of  his 
operation,  as  he  was  wont  to  call  it,  but  he  does  not  omit  to  toll  of 

p  r 
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The  man  Imd  been  opemted  on  for  oataraet,  by  **  extraction."  The 
remains  of  the  natural  pupik,  displaced  by  prolapse  of  the  Iris,  and 
closed  hy  IjToph,  are  r4>i»refc^onti"d  abt>Vf^  the  artificial  ones. 

I  have  done  tluB  operation  very  often. 

It  not  unfrequeDtly  happens  that  a  dense  layer  of  lymph  or 
thickened  capsnie  blocks  up  the  pupil,  and  forms  an  impediment 
to  '*  incision"  with  the  knife,  at  least  to  the  formation  of  a  central 
aperture  by  it.  Perhaps,  too,  without  any  capsule  the  iris  is  not 
liealthy  enough  to  retract  when  cut.  With,  however,  the  combination 
of  another  mode  of  operating,  "excision/'  the  details  of  wlueh  are 
given  in  Class  2,  a  pupil  can  be  made  towards  the  centre,  and  of  a 
better  shape  than  by  any  other  means.  The  following  cose  \^ill 
explain  this.  I  performed  the  operation  for  **  solution  "  on  a  youth 
of  eighteen  years  of  age,  whoso  iris  was  adherent  to  the  eapsulo- 
lenticidar  catai'act,  but  I  could  not,  by  any  endeavour,  make  a  patent 
opening  in  the  dense  capsule  and  the  lymph  on  it,  nor  detach 
the  mass  li'om  the  pupil.  Having  divided  the  iris  close  to  the 
capsule,  with  tlie  largest  iris  knife,  I  seized  the  outer  portion  "with 
an  iris  ho€»k,  drew  it  without  the  cornea,  and  cut  otf  a  piece.  Fig.  181 
represents  the  eye  after  the  operation.     A  portion  of  the  capsule  is 


seen  at  the  inner  side  of  the  pupil  ;  tlie  remainder  of  it  lay  rolled  up 
behind.  The  two  black  dots  at  the  margin  of  the  cornea  indicate 
two  very  minute  portions  of  the  iris  that  prolapsed.  This  patient 
recovered  sufficient  vision  to  enable  him  to  get  his  living  as  an  errantl 
lad.  The  other  eye  was  quite  disorganized.  By  making  the  iucisirni 
a  little  internal  to  the  centre  of  the  iris,  when  practicable,  the  pupil 
will  be  still  more  centnil. 

When  a  large  piece  of  capsule  alone  blocks  up  the  pupil,  the 
process  of  tetning  it  through  with  two  needles,  as  given  in  connection 
with  the  treatment  of  capsular  cataract,  has  been  recommended.     I 

p  V  2 
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knife  or  kerutome,  I  prefer  the  cataract  knife  when  there  is  little 
space  to  work  in.  Should  the  iris  prolapse  as  soon  as  the  cornea  is  cut, 
an  oecurmnce  not  unufinal,  it  is  seized  with  a  pair  of  forceps,  drawn 
out  RufBeiently,  and  the  required  portion,  including  the  pupil-edge, 
cut  otr  with  the  Bcissors.  It  may  he  adyisable  to  make  the  iocision 
through  the  sclerotica  if  the  cornea  be  opaque  near  to  the  mai'gin. 
As  there  is  danger  of  making  the  pupil  too  large,  the  operator  must 
be  cautious. 

When  the  iris  does  not  prolapse,  it  should  be  drawn  out  with  a 
pair  of  forceps ;  a  short  Tyrrell's  hook  may  be  employed,  the 
oKlioary  one  being  apt  to  &}ize  too  mueh  in  these  eases  j  the 
pupillary  margin  should  bo  caught,  and  the  reti*action  made.  There 
may  be  some  embarrassment  in  %\'itbdra\\ing  the  honk,  on  account  of 
its  catching  the  edge  of  the  cornea,  to  avoid  winch  it  should 
be  half  rotated  when  it  arrives  at  that  part.  The  capsule  of  the 
lens  may  be  touohod  with  impunity  by  a  blunt  and  smooth 
instrument. 

The  opacity  of  the  cornea  may  so  obscure  the  pupil  that  the  hook 
cannot  be  readily  applied  to  its  margin  ;  in  such  a  case  the  iris  must 
be  withtlrawB  with  a  pair  of  forceps*  I  objct^.  to  an  attempt  to 
cause  its  protrusion  by  pressing  on  the  eye,  from  the  attendant  danger 
of  dislocating  the  lens. 

It  is  a  matter  of  nicety  to  decide  how  mnch  of  the  iris  should  be 
excised;  and  nothing  but  actual  practice  can  ever  teach  this.  However, 
I  may  state  that  too  much  is  likely  to  be  removed,  ratht^r  than  too 
little*  The  neart^r  the  scissors  ore  applied  to  the  hook,  the  smaller 
^oll  be  the  pupil.  The  operation  is  finished  by  endeavouring  to  return 
within  the  e\'o  any  part  of  the  iris  that  yet  protrudes.  When  it  is 
returned,  the  healing  is  more  quickly  efleeted, 

Mr.  T^TTcll  thought  that  he  improved  on  the  above  by  incising  the 
cornea  to  a  very  limited  extent  with  the  *'  broad  needle,"  seizing  the 
iris  with  his  hook,  and  retaining  it  in  the  wound,  strangidating  it, 
as  the  procestS  is  generally  called.  A  channel  so  made  is  pear-shaped,  i 
the  apex  at  the  margin  of  the  cornea,  and  this  is  a  good  fonn  for  a 
lateral  pupil.  But  the  process  of  stxangulation  is  so  extremely  imcer- 
tain,  from  the  spontaneous  extrication  of  the  iris  from  the  wound,  an 
occurrence  of  great  likelihood  when  it  is  healthy  and  has  not  any 
adhesions,  that  I  do  not  always  trust  to  it,  but,  as  a  rtile,  perform  the 
older  operation.  Some  operators  invariably  operate  through  the 
sclerotica,  and  make  an  oblique  incision  through  it  to  the  anterior 
chamber,  commencing  half  a  line  or  three-quarters  irfjm  the  cornea. 

A  method  of  operating  in  this  condition  of  the  eye  ha^  been 
introduced   by    Mr.    Critchett.      His   description   of  the    operation, 
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"  IritKlosis,"  as  he  mils  it,  is  given  in  the  first  volume  of  the 
t  lialmio  llosiiitul  Eeports,"  p.  220.  It  is  here  particularly  applicable. 
The  namo  has  undergone  several  chaugoe,  I  use  the  original.  This 
is  the  siuiplest  flafes  of  case  to  wliieh  it  is  suitable ;  namely,  a  central 
defined  opacity  of  the  cornea,  in  whieh  it  is  only  required  that  the 
natural  pupil  should  he  slightly  moved  to  one  side,  and  biouglit 
opposite  to  a  timusparent  part.     I  will  describe  the  operation. 

The  wive  retractor  is  inserted,  and  the  eye  is  fixed  by  seiidng  a 
small  fold  of  conjunctiva  with  a  pair  of  forceps.  A  small  opening  is 
then  made  with  a  broad  needle  into  the  anterior  chamber ;  it  should 
be  uloso  to  the  sclerotic,  and  just  large  enough  to  admit  the  cannla 
forceps,  witli  which  the  iris  is  caught  near,  but  not  dose  to,  its 
ciliary  attachment,  and  drawn  out  until  the  pupil  is  sufficiently 
displaced.  The  small  piece  so  held  without  the  eyeball  is  secured 
and  strangulated  in  a  loop  of  floss  silk,  previously  slipped  over  the 
canula  forceps,  and,  at  the  proper  time,  brought  down  and  drawn 
tight,  by  holding  each  end  in  a  pair  of  ordinary  forceps.  The  ends  of 
the  sUk  are  then  cut  olf,  and  the  operation  is  completed.  If  the 
incision  in  the  cornea  be  unnecessarily  large,  the  iris  may  return  into 
the  eye,  I  have  heard  it  advised,  if  such  an  accident  be  expected, 
that  one  end  of  the  ligature  should  be  left  long  enough  to  be  readily 
seized  if  required,  for  again  drawing  out  the  iris.  The  prolapsed  ins 
soon  shrinks,  and  the  ligature  may  generally  be  removed  on  the 
seoond  day,  or  allowed  to  drop  off. 

The  advantages  are,  that  tlie  si^ie,  form,  and  direction  of  the  pupil 
can  be  exactly  regulated  according  to  the  exigencies  of  the  case. 
That  its  margin  is  miiuj\ired,  and  that  the  natural  motory  power  is 
in  some  measure  retained.  The  disadvantages  are,  that  a  corneal 
fistula  is  apt  to  be  made,  and  that  iritis  is  likely  to  be  induced. 

I  have  at  times  deviated  from  the  above  manner  of  operating,  as 
regards  the  details,  such  as  not  holding  the  eyeball  with  the  forceps, 
and  the  manner  of  applying  the  noose.  Some  operators  make  a  loop 
of  the  silk,  and  lay  it  over  the  corneal  incision  before  the  forceps  are 
applied,  in  preparation  for  the  tying.  Like  all  the  other  operations  for 
^tifidal  pupil,  it  must  be  adapted  to  the  fitting  eases.  It  does  not 
supersede  "  excision  ; ''  indeed,  it  is  not  so  good  w^hen  the  pupUlaiy 
mai^n  needs  to  be  removed, 

3»  Complete  closi  rk  op  the  pupil  by  lymph,  the  lens  and  its 
capsflk  tra^jsparekt,  or  opaque. 

Tearing  amuj  &  bit  </  the  irk ;  ej^imon ;  operation  for  solution  ; 
tn^-*^rrffum    qf  capsnh ;    inci$i(>n ;    ejeci^iofi  ;    operation    for   rj-tnuiion ; 
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divmon  of  trt'.i  adlH'^tom.  As  it  cannot  always  bo  told  witli  ctilaiiity 
wlit'ther  the  ]nipil  is  completi4v  inlhetviit,  it  may  be  at  tiiiics  {>nideiit 
to  examine  the  eye  imder  the  intiuen^e  of  atropine,  bemiia©  Hl  tliere  b© 
a  part  of  the  iris  unattached  it  vnU  retract,  and  jirodiice  the  appear- 
ance of  a  dark  spot  at  the  pupillary  edge. 

Until  within  a  very  recent  jjeriod  it  was  generally  supposed  that 
the  lens  and  capsule  necessarily  become  entirely  opaque  when  a 
deposit  of  h^ufili  coaiplctely  closers  the  pupil,  a  condition  in  wliich 
the  iris  is  necessarily  adherent  to  the  eapside  of  the  lens.  It  is  now 
known  that,  wliile  the  centre  of  the  capside  jtist  under  the  lymph 
may  be  opaque,  the  rest  of  it,  and  the  whole  lens,  may  be  transparent. 
With  this  knowledge  we  now  avoid  the  destruction  of  the  lens*  and 
proceed  to  make  a  pupil  in  a  manner  that  shall  not  injure  it  or  the 
capsule.  Of  course  it  cannot  be  determined  beforehand,  witli  certainty, 
whrtther  they  are  transparent.  The  history  of  the  ease,  and  the 
perception  of  light  which  the  patient  may  possess,  will  afford  us 
some  guide ;  but  we  ought,  whenever  there  is  a  probabihty  of  the 
absence  of  opacity  of  tlieae  paiis,  to  proceed  on  the  assumption  of 
their  integi-ity. 

Tlio  condition  of  the  lens  will  depend  much  on  the  amount  of 
plastic  material  dei)Osited  on  the  capsule,  A  deposit  within  the 
area  of  the  pupil,  or  a  little  beyond  it,  certainly  does  not  seem  to 
have  any  influence.  With  a  more  extended  exudatioUj  reaching  for  * 
instance  to  the  equator  of  the  lens,  by  which  the  iris  is  universally 
adherent,  the  lens  nutrition  is  interfered  with.  Aceurding  to  what 
has  been  oWrved,  it  would  seem  that  the  hexagonal  lens  cells,  and 
the  subjacent  lens  fibres,  become  opaque,  either  through  atrophy, 
fatty  degeneration,  or  other  changes.  In  time  the  whole  lena  gets 
opaque*  When  inflammation  has  been  intense,  and  has  spread  to 
the  anterior  part  of  the  clioroid,  thick  exudations  are  depositcnl  over 
the  whole  anterior  eapyule,  in  the  zonule  of  Zinn,  and  the  hyaloid 
fossa,  BO  that  the  iris,  the  capsule  of  the  lens,  and  the  plastic  dejiosits 
form  a  thick  partition  between  the  anterior  part  of  the  eye  and  the 
posterior, 

\\nien  the  lens  and  its  capsiJe  are  transparent,  there  seem  to  be 
only  two  api^ropriato  operations;  for  in  those  in  which  the  iiis  is 
transfixed,  or  cut,  they  can  hardly  escape  injury. 

One  of  the  operations  is  very  simile.  The  cornea  is  punctured, 
the  blunt  canula  forceps  introduced,  a  poiiion  of  the  iris  beyond  the 
point  of  adhesion  is  seized,  and  a  piece  gradually  torn  away,  drawn 
out,  and  cut  off.  A  reapplication  of  the  ibrceps  may  be  needed.  If 
the  ii-is,  being  atrophied,  be  too  rotten  to  udmit  of  being  so  detached 
with  the  canula  forceps,  the  cornea  should  bo  opened  to  a  gi*eater 
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pupil  in  its  centi©,  olosed  by  lymph,  was  just  perceptible.  The  girl 
oould  not  tell  who  was  the  operator;  she  know  only  from  her 
mother's  account,  tbat  when  a  child,  she  was  taken  to  a  gentleman 


in  London,  who  operated,  and  restored  Bight,  wliioh  had  been  lost 
in  infancy,  fi^ora  a  severe  attack  of  inflammation. 

When  a  portion  of  the  eircumference  of  the  iris  cannot  be  with- 
drawn, excision  is  inapplicable,  and  a  piece  must  be  torn  away. 

A  recent  writer,  Mr,  Eader,  bas  described  a  method  of  clearing 
the  pupil  in  this  class  of  cases.  He  does  not  say  whether  he  has 
done  the  operation.  It  is  one  from  whicli  I  sliould  not  expect 
success*  In  order  that  ho  may  not  be  misunderstood,  I  quote  liis 
own  Avordfi : 

*'  By  Corepalinanourh^  that  is,  by  reopening  the  natiu^al  pupil  by 
removing  any  opaque  membrane  fi-om  its  area,  that  may  have 
remained  there,  t\g.<f  after  iritis. 

**  Excellent  results  have  been  obtained  by  this  operation,  w^hich, 
if  the  crystalline  lens  is  not  wounded,  and  the  opaque  membrane  is 
but  loosely  attached  to  its  capsule,  admits  of  restoring,  as  regards 
position,  the  original  pupil.  The  opening  into  the  anterior  chamber 
is  made  mth  the  smallest  lancet-shaped  knifo  through  the  sclerotic 
near  the  cornea.  The  point  of  the  knife,  if  the  entire  margin  of 
the  pupil  is  adherent,  is  thrust  througli  the  iiis,  behind  that  por- 
tion of  its  margin  which  lies  farthest  from  the  incision  of  the 
sclerotic, 

"  Having  thus  made  an  opening  to  allow  of  the  iris  hook  being 
carried  behind  the  iris,  the  knife  is  quickly  withdi*awn,  so  as  to  lose 
but  little  acpieous  humour.  The  hook  is  then  introduced,  and  its 
short  bent  portion  carried  through  the  artifiuially  made,  or  through 
an  already  existing,  opening  behind  the  margin  of  the  pupil.  The 
short  portion  of  the  hook,  being  turned  towanLi  the  crystalline  lens, 
la  made  to  glide  behind  the  opaque  membrane,  which,  on  \^4thdraw- 
ing  the  hook  gently,   may   l>e   seen   following  in   its   wake.     The 
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separated  tlio  pupillary  adliesioiis  enough  to  ailmit  of  the  escape  of 
the  eataract,  and  ^rith  the  best  results. 

lI»*ro,  at  the  end  of  this  class,  is  tho  best  place  to  speak  in  detail  of 
the  faet  above  alluded  to,  that  the  iris  adheres  to  tho  capsule  of  the  lens 
in  varying  degrees.  Founded  on  this  is  the  distinction  by  V.  Graefe, 
of  **  Annulai-  SjTieebia,"  in  which  merely  the  pupillary  margin  is 
adherent ;  and  '*  synechia  posterior  totalis/*  in  which  the  whole  of 
tho  hack  of  the  iris  is  adherent,  and  the  posterior  chamber  lost.  It 
is  said  by  Mr.  Windsor^  in  quoting  from  V.  Graefe's  memoirs,  that  in 
the  syiiecliia  totalis,  the  place  of  the  chamlier  is  sometimes  occupied 
hy  a  tough,  whitish-grey  membrane,  even  containing  calcareous  or 
bony  deposits,  .closely  adhering  to  both  the  capsule  and  the  iris. 
Alsoj  that  there  are  cases  iu  which  the  iris  can  be  only  imjierfectly 
separated  from  the  newly-formed  membrane  by  hooks  and  forceps, 
and  that  in  the  mc^  suecossfid  attempts  at  a  clearance,  no  light  can 
enter  such  an  eye  till  the  exudation  is  removed,  au  act  ditOcult  in 
itself,  and  pretty  sure  to  rupture  the  capsule  of  tho  lens,  so  that  there 
can  be  no  success  without  tho  removal  of  the  pseudo-membrane  and 
the  lens  also.  That  besides,  the  tissue  of  the  iris  seems  tightly 
stretched,  and  its  fibrillation  is  indistiact,  its  colour  changed,  tlirough 
red  vessels  in  it,  and  cloudiness  of  the  aqueous  humour.  The  whole 
of  the  surface  is  pressed  fonvard,  by  which  the  anterior  chamber  is 
diniiniiiihed.  This  state  is  to  be  distinguished  from  "  annular 
synechia^'  hy  the  whole  of  the  iris  being  unifoi-mly  afiected,  and  by 
the  absence  of  any  depression  in  the  region  of  the  pupil. 

A  worse  condition  of  the  eye  for  tlie  formation  of  an  artificial 
pupil  than  that  in  which  such  changes  described  are  met  with,  can 
scarcely  be  imagined.  Success  is  not  to  be  expected,  for  the  eye  is 
spoiled*     The  retina  can  seldom  be  sentient. 

4.  Partial  tlosube  of  the   tvvil   by  lymph,  the  lens  and 

ITS  CAPSULK  TKANSPARENT* 

ExekioJh  IriddcHi^.  This  state  differs  from  the  last  described 
merely  in  the  pupil  not  being  entirt^y  lost.  *'  Excision"  is  chiefly 
applicable.  The  cornea  should  be  punetiirt^d  at  or  near  the  margin 
\xi\h  the  smallest  iris  knife,  the  most  suitable  hook  introduced,  the 
point  carefully  inserted  into  the  opening  of  the  pupil,  which  would 
neoessariiy  be  very  small,  and  an  endeavoiu'  made  to  tcai*  out  a  piece 
of  the  iris.  Sometimes  a  thin  strip  is  brought  away,  which  may  or 
may  not  be  snipped  off,  according  to  the  length  of  the  piece.  Some- 
times only  a  fissure  is  made,  and  tliercfbre  an  inadequate  aperture  ; 
because  of  the   condition  of  the   uis,  from  its  altered  structure,  tlie 
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The  oporation  *  ■  Iriddesis^"  deBcribed  in  Clofis  2,  is  also  applicable 
here,  if  not  by  one  t^dng,  by  two,  at  a  few  lines  apart,  whereby  a 
triangiilar  aperture  is  made.  It  must  be  mentioned  that  the  iria  may 
he  too  rotten  to  be  tied. 


5,  Diminution  or  closure  of   the  pupil  from    rmtLAPsE  of 

THE  IRIS  THROUGH  THE  CtlRNEA,  OR  ADHESION  OF  IT  TO  THE  (  ORNEA 
IN  CONSEQUENCE  OF  A  WOUND,  A  PENETRATING  ILCKR^  A  SLOUCH, 
OR  SUPrURATlON  OP  THE  CORNEA  ;  THE  CORNEA  ITSELF  MOKE  OR 
LESS  OPAUUE  IN  THK  CENTRE,  THE  LENS  AND  ITS*  CAPSULE  TRANS- 
PARENT,  OK  OPAQUE,   OR  THE    LENS   LOST. 

CuUimj^  or  tranng  throttgh  the  adhefiions,  Exckion.  Incision, 
Jnddfm,  Scparatfan,  Under  this  head  oeciir  the  greater  niimber 
of  cases  requiring  an  artificial  pux>il ;  and  of  those  the  majority  arise 
from  ulceration  of  the  cornea  and  prolapse  of  a  part  of  the  iris ;  but 
as,  in  a  surgical  point  of  view,  it  is  the  same  w*h ether  the  pupil  be 
lost  by  prolapse,  or  by  mere  adhesion  of  the  iris  to  the  cornea,  I  shall 
not  practically  recognise  any  difference. 

Wlien  a  small  part  of  the  margin  of  the  pupil  is  prolapsed,  the 
|»U]>illary  aperture  being  merelj^  diminished,  and  the  opacity  of  the 
cornea  is  limited,  or  if  extensive,  not  so  dense  as  to  obstruct  light, 
the  practice  should  be  to  detach  the  iris  from  the  cornea,  without 
injuring  the  caj>sule  of  tha  len?,  A  slight  tag  of  the  iris  may  be 
readily  divided  with  the  smallest  iris  knife,  and  the  c^peration  is 
simple.  The  cornea  should  be  p»unetun?d  at  the  epot  where  the 
adhesion  can  be  most  readily  reached,  subject  only  to  the  rule  of 
avoiding  that  part  under  which  the  pupil  will  fall ;  the  blade  of  the 
knife  should  be  directed  between  the  iris  and  the  cornea  with  great 
care,  as  the  anterior  chamber  is  necessarily  small*  If  the  knife  he 
carried  too  far,  and  then  withdrawn,  the  aqueoius  hmuoiir  will  escape, 
and  the  operation  probably  fail,  I  have  torn  away  such  connection 
with  a  blunt  hook. 

When  the  larger  portion  of  the  pupil  is  involved,  in  which  case  m^ 
consideniblo  part  of  the  body  of  the  iris  is  generally  tied  to  the 
cornea,  it  is  scarcely  possible  to  operate  in  the  above  manner ;  for 
in  attempting  to  divide  the  iris  the  aqueous  humour  escapes,  and 
then  the  operation  must  be  abandoned,  or  the  eapside  of  the  lenfl 
will  be  wounded,  and  rendered  ojjaque.  I  have  witnessed  man} 
marked  failiu-es  of  this  kind*  I  have  incised  the  cornea,  and 
divided  some  of  tlie  connections  with  the  blunt  iris^  sci&sors,  and 
ertablished  useful  pupils.  In  a  few  instances  I  have  used  the 
>r8  to  the  utmo&t,  and  toni   the  remainder  through  with  one 
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or  other  of  the  blimt  hooks  ;  but  I  do  not  recfommend  it,  on  aooof^ 
of  the  tediousness  of  the  proceeding*  and  the  violence  it  inflicts,     fl 

*^ Excision"  is  often  well  adapted.  I  have  made  some  exeell^ 
pupik  by  it. 

It  is  supposed  that  the  canula  scissors  are  well  snited  to  this  claa 
of  cases,  but  I  hud  that  they  are  not  genendly  applicable  ;  and  when 
they  may  be  used  with  freedr»m  the  iris  knife  may  also  be  employed^ 
and  with  greater  safety.  There  is  not  generally  space  enough  foi 
them  to  be  worked  In,  without  their  iDtlicting  injury  to  the  back 
of  the  cornea,  or  to  the  capsido  of  tlie  lens.  The  chief  objex?tion  to 
them  is  the  lacerated  wound  they  inilict  when  pushed  through 
the  cornea,  especially  hi  an  ujihealthy  coniea.  Their  >vithdrawal  is 
not  easy.  That  they  may  be  used  when  the  pupil  is  much  deranged 
there  cau  be  no  doubt,  and  I  have  applied  them  myself,  although 
not  lately.  The  ffillowing  example  uf  their  emplovntnent  in  Mr, 
Bowman's  practice,  I  take  ironi  the  "  MedimI  Times,"  The  caae^ 
too,  serves  to  illustrate  very  extensive  adhesion  of  the  iiis.  H 

A  dense  leueoma  occupied  the  greater  part  of  the  cornea^  ne^P 
concealing  the  lower  portion  of  the  iins,  and  obscm-ing  the  pupil, 
"When  the  eye  was  shaded  the  pupil  rose  a  little  above  the  leuooma, 
and  his  sight  was  considerably  improved.  The  cornea  was  slightly 
hazy  above  the  leueoma,  to  nearly  its  upper  margin.  The  lens  appeared 
to  be  clear.     The  lower  edge  of  the  pupil  adhered  to  the  leueoma- 

The  scissors  were  introduced  at  the  outer  side  of  the  cornea,  at 
a  nebiilous  spot,  and  pushed  on  as  far  as  the  existing  pupil,  where 
it  was  almost  obscm-ed  by  tlie  leueoma.  Atropine  had  been  applied. 
The  shorter,  blimt-pointed  blade  was  then  passed  behind  the  upper 
border  of  the  pupil,  and  the  long  sharp-pomted  on©  in  front  of  the 
ills,  and  the  upper  margin  of  the  pupil  cut  to  the  extent  of  al>out 
1-1  (Ith  of  an  iiR'h.  Vision  was  improved.  The  man  returned  for 
inspection.  He  saw  more  distinctly  when  tho  eye  was  shaded ;  and 
the  pupil  then  enlarged  slightly  upwards.  The  operation  was 
rei>eated,  and  the  iris  incised  at  the  same  point,  but  to  a  greater 
extent.     A  minute  strip  of  iris  remamed  between  the  two  cute. 

Fio.  ISfi, 
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The  capsule  of  the  lena  did  not  become  npaque,  although 
as  report  says^  ''  evidently  touched  with,  tho  scissors,  and  that,  too, 
not  slightly."     This  was,  therefore,  a  very  fortunate  escape. 


i 


"Eu^  irsc    ff;ar  1*11   ai-^'if^  Tiu  sdst   :c  lif  J'^crcl   >rf,'<*r  ,w«ci,"iau 
The:  mcjujut  jua  zifO:«r^  li*    <*:«£?«*;    :c  iij.'iisi.ct  >t  lif  :^*^<^tK^ 

±sc    ■^♦Tirr'tnL- 

•K«aiii  ^fLyrfj  ni  lie  ^xtens  of  the  <v>nM«il  opak-ity,  »x^  the  $5;jiU^  of  I W 
itc&.  '■difcia-  ?r»ZiSj«z«L3  or  opaque :  or  whether  pivt$^iit  or  *Wni. 

Li  ihtzr  iziltz^wbig  izstance*  in  wiikji  the  leiis  v^ii^  aWnt«  I 
ttl'ifCiiE*!  «^iL£ti^  '■iiKiaoB.''  A  giiL  nine  v«uRi  oM*  whi>«*  Hj^t 
eye  hsA  M9&  '^isfte  destiored  hv  an  attack  of  pnnilent  o)>hlhalmia 
in  hdssuvT.  v«»  placed  under  my  can?  by  Mr,  Ilaidiug^  t\f  l\?t\vr 
S«t3«90L.  fur  '^  pozp^ge  of  haTuig  an  artificial  pu)vil  m;iii}o  in  tho 
It-ft  *yfc.  TCkit  •KBtzal  lower  part  of  the  c^>raea  i^*as  ixvuintnl  by  a 
deotftc  eieicaci  Trg.  186»,  to  the  entire  extent  of  which  the  iri« 
vm§  ftdiiHPHiS.  the  {•npil  being  of  course  lo^ ;  and  the  rc^^t  i\f  the 
corTM»  VTH  mfire  or  kes  (^paqne.  Acting  on  the  sup}x^tion  that 
the  kfks  had  emsmfedy  or  baring  become  oj^que  wa3  hI^^tKhU  my 
opiniflPQ  being  fciEnded  on  what  I  had  observeil  in  pamllel  cti3e0«  1 
incised  the  im  at  the  ooter  and  upper  part  with  the  &eiH>udHuaod 


iris  knife,  according  to  the  manner  described  in  CUhh  I,  I  nil  iin 
texture  was  too  much  damaged  for  a  gap  to  cuhuo.  Ih^wnvnr,  <lin 
incision  did  not  close,  and  a  few  weeks  aftorwardH  1  divided  tlin 
cornea  on  the  outer  side,  near  its  margin,  and  with  iho  iriH  muHwu'ii 
(Kg.  165)  cut  the  iris  transversely  at  eac^h  oxtrcniity  of  ilin  inniHion  ; 
and  a  good-sized,  well-shaped,  and  well-placed  pupil  rosultod,  iim  tlio 
sketch  shows. 


592 


ARTIFICIAL   PUPIf,, 


The  lens  was  absent  Soaroely  any  inflammation  followed  either 
operation.  Very  little  benefit  ensued,  for  the  retina  was,  it  appeared, 
too  mneh  damaged  to  admit  of  iiseM  eight.  Tliis  loss  of  power  is 
a  very  common  etfeot  of  purulent  ophthalmia.  The  general  damage 
of  the  eye  ifl  always  more  than  would  be  suspected,  except  by  those 
who  haire  experience  in  the  matter. 

In  parallel  oases  it  must  be  left  to  the  judgment  of  the  operator 
whether  **  incision,*'  combined  with  **  extension  '*  or  with  "  excision," 
described  in  Class  1,  he  done. 

The  following  case,  combining  morbid  alterations  in  many  of  the 
ocular  tissues,  may  be  given  advantageously  here.  Tlie  patient  waa 
sent  to  me  by  the  late  Mr,  E.  A,  Llojd,  of  St.  Bartholomew's 
Hospital.  He  had  been  injured  by  an  explosion  of  gunpowder* 
The  right  eye  wa^  quite  lost.  The  cornea  of  the  other  was  densely 
opaque  in  the  central  portion,  and  some  black  dots  showed  wheire 
grains  of  the  powder  bad  entered.  The  pupil,  so  far  as  oould  he 
made  out,  was  adherent  to  an  opaque  capsule,  from  wliich  bands  of 
adhesion,  apparently  of  lymph,  passed  to  the  opaque  part  of  the 
cornea.  The  iris  was  discoloured,  but  not  bulging.  I  suspected  that 
the  lens  was  absent ;  that,  as  some  years  had  elapsed  since  the 
accident,  it  had  been  iximoved  by  absorption.  I  cut  through  the 
oornoa  at  the  lower  and  outer  edge  of  the  cicatrix,  and  **  incised  " 
the  iris,  but  an  attack  of  inflammation  frustrated  my  operation. 
Some  months  afterwards  I  divided  the  cornea  near  the  oircumfertjnco, 
^ain  *'  incised  "  the  iris,  and  attempted  to  draw  out  the  external 
poll  ion  with  a  blunt  liook  ;  but  as  this  was  not  readily  oflec^tcKl  I 
desisted,  lest  there  should  be  an  escape  of   the  vitreous    humoui% 

Fta.  isr. 
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which  was  snppn^f  d  to  be  degenerated.  When  the  eye  was  opened 
n  wet4  after,  a  small  and  irregular,  but  usefid  pupil  was  discovered, 
juid  in  a  fow  <W^  ^^^  ^^^^  ^^  ^^^^  ^^  ^'^^^^  alone  in  the  sti^ets. 
U    H  Tayior  took  the  above  sketch  of  the  eye. 
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TliG  pTipi!  will  be  observed  at  the  outer  and  lower  part  of  tho 
eorneal  opacity ;  tho  vessels  at  each  comer  of  tho  oyo  wei*e  the 
remains  of  the  very  active  inflammation  that  had  existed ;  such 
prohahly  vdW  be  always  present.  The  lens  was  iihsorhed,  and  the 
capsule  had  contraeted  towards  the  centre*  and  was  quite  away  from 
the  position  of  the  pupil ;  very  likely  the  ii-is  laiile  had  torn  it  from 
its  extenial  attaehmente. 

When  a  pupil,  iliminished  from  proplase  of  the  iris  through  a  more 
or  loss  opaque  cornea,  is  associated  with  oapsulo-lentieular  cataract,  a 
troublesome  eompUeation  exists.  A  careful  aim'ey  of  all  the  ^.'iroum- 
stances  must  be  taken  before  it  can  be  well  decided  whether  it  be 
proper  and  advisable  to  treat  the  cataract  first,  as  for  **  solution ;" 
or  to  make  the  pupil  first,  and  to  tixmt  the  eatarai^t  after ;  or,  to  form 
the  pupil,  and  to  "extract"  the  cataract  at  tlie  same  time,  as  described 
in  Class  3, 

When  the  lens  is  present,  and  supposed  m«t  to  be  opaque,  the 
question  is,  whether  a  portion  of  the  iris  should  be  torn  away  with 
the  capsiile-forceps,  as  described  in  Class  3,  or  Mr,  Tyrrell's 
operation  adopted,  namely,  that  of  incising  the  iris  close  to  the 
cornea,  with  the  smallest  iris  knife,  and  with  the  blunt  hook  with- 
drawdng  a  portion  of  it,  as  in  the  opei*ation  for  enlarging  a  pnpii 
The  latter  is  the  more  hazardous  of  the  two,  to  the  capsule  of 
the  lens. 

Wlien  the  pupil  is  closed  from  extensive  adhesion,  and  only  just 
the  cireimiference  of  the  cornea  is  transparent,  "  separation,*'  or  the 
tearing  away  of  the  ii^is  from  its  natural  attachment,  is  the  chief  or 
only  I'esource ;  for  then  it  would  be  most  imprudent  to  incise  that 
port  of  the  com  en  for  the  execution  of  any  of  the  otiier  operations, 
lest  opacity  of  it  should  ensue.  An  operation  may  bo  dune  tliruugh 
the  sclerotica,  but  it  is  risky,  through  the  chance  ftf  faihire  in  union, 
and  opacity  of  the  adjacent  eomoa  ensuing.  When  tho  transparent 
poition  is  at  the  upper  or  the  inner  side,  even  although  it  be  not  so  very 
limited,  **  separation  "  may  bo  required,  from  the  iiupediments  to  tho 
performance  of  other  operations  in  such  situations*  But  it  should  be 
a  very  restricted  operation,  as  it  inflicts  much  injury,  and,  according 
to  my  own  experience,  is  less  successful  than  any  of  the  mctliods  of 
making  a  false  pupil  that  have  been  described.  Besides  this,  it  may 
be  stated  in  general,  that  eyes  requiring  it  are  most  unfavourable  for 
an  operation,  as  they  are  usually  the  wrecks  of  disease,  and  fall  only 
just  within  tho  compass  of  operative  surgery.  The  coniea,  besides 
having  dense  opacities  from  slough  or  penetrating  idceration,  is 
frcr|uently  staphyloniatons  ;  and  adhesions  of  the  iris  to  it  diminish, 
or  even   destroy  tho  anterior   chamber,  wliereby   the   ojjeration 
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pandered  very  diffiotdt.     It  neod  not  be  done  as  a  nile, 

Ite  tho  absolute  necessity  of  indsing  the  cornea  through  on'oj 

spot. 

To  execute  "  separation,"  the  oomea  should  be  divided  ofl 
with  the  sec^ontl-sized  iris  knife,  opposite,  or  as  ueai'ly  as  jm 
opposite,  tho  portion  of  the  iris  to  be  detached,  and  so  far  only 
it€  margin  that,  when  enough  of  the  iris  is  torn  away,  it  shall  n 
reach  the  incisit^u^  so  as  to  allow  of  a  part  of  it  being  withdraw 
eut  off,  or  strangulated.  If  the  incision  be  very  far,  too  mud 
be  sepai-ated.  The  next  step  is  the  important  one  of  estroflj 
pieco  of  iris.  The  caTiula-forcH?p8  ar^  very  apidicable ;  I  ha^ 
them  with  perfect  satisfaction,  and  should  now  always  employ 
They  or©  fiir  preferablo  to  a  hook,  because  they  more  certainly  : 
the  tissue  of  a  diseased  iris,  and  are  less  likely  to  injure  the  caps 
the  lensj  and  are  more  readily  withdrawTi.  The  only  hook  that  I 
i^mployed  is  the  ordinary  **  lens  hook  **  figured  among  the  fl 
inrtrujneuts,  I>r,  Mackensde,  in  his  re\4ow  of  the  last  eiiitiofl 
VOfk,  in  the  **  British  imd  Foreign  Medioo-Chirurgical  lie^ 
ToL  ix.,  in  speaking  of  this,  says,  that  from  its  liability  to  let  tl 
looaa  after  tho  separation  has  begun,  and  to  tear  through  th 
wkon  the  membrane  is  unboimd,  it  is  inferior  to  Sehlagint 
hook,  or  even  the  hook  fon^eps  of  Reisinger.  Also,  tliat  the 
tlrawal  of  the  simple  hook,  wdth  the  portion  of  sepai'ated  iris,  is 
dittieuU  than  that  of  the  guarded  hook  of  Schlagiutweit,  Whic 
he  the  instrument  selected,  it  should  be  cui-ried  in  front  of  the  i 
it»  imugin,  wheiv  it  is  implanted  and  sopoinition  eflected.  Th 
cumfcrumH3   of    the  uris  being  a  little   beliind  the  sclerotica 

no.  188. 


extrtwty  must  pass  out  of  sight  to  seize  it.  It  must  be  ke 
to  th«  eonu^a  wtiile  being  w^thib-awn,  lest  the  capsule  of  tho^ 
ii\jur6d.  AVTion  the  hook  is  used  the  withdrawal  through  the  o 
rteKjuiros  adroitness,  and  unless  the  aperture  be  ample,  the  iris 
probably  he  shakcm  off;  the  size  should  therefore  bear  some  j 


OPKIL\'nON  FOR  CtTTTINO,  OR  TEARIKO  THKOUOll  THK  ADHKMlOXa. 

to  that  of  the  hook,  being,  of  ooiirso,  always  imu^li  largt^r*  Whou 
tho  maniptilation  h  siicoossful,  tho  fnrm  nf  pupil  that  ut^ually  n^nultfl 
resemlilos  that  aliown  in  the  precodiiig  akott'h,  which  waw  [aki>t] 
from  a  person  I  met  with,  on  wlioni  I  did  not  «»pomfo;  and  1  may 
observe  that  here  this  oporution  of  "  si^pamtion  '*  had  lu't^n  Imdl y 
chosen,  and  tho  pupil  badly  placed,  and  thiit  viwion  wnn  vrry 
defective. 

There  is,  I  believe,  greater  nneortainty  in  lhL>  extniilinn  nf  **  sepa- 
ration "  than  any  of  the  fnrojuijoinf;  operations;  it  in,  ninrenver, 
attended  with  great  pain.  Instead  of  a  poHirm  nf  iri«  f>f  the  nH|uire*l 
size  separating,  a  more  Rtri|j  of  it  uuvy  ^iv<>  way,  m\  what  in  iiinrn 
t^onunon  in  a  diseased  etate,  tho  iriBtruiueni  may  tear  (»ut  wiliituit 
effecting  any  Bepamtion.  Sometimes,  directly  that  tho  deiaehnient  in 
commenced,  blood  is  ponrod  out,  and  the  mibsequont  fltept  of  the 
operation  are  obscured. 

A  male,  twenty-two  yoara  of  age,  ajjplied  to  nic  at  llio  (A'tdral 
London  Ophthalniiu  Hospital,  to  know  if  hm  riglit  eye  eoiild  ]m 
submitted  Ut  nn  operation  similar  trMuic:  wliicli  had  Iuh'u  pcrronricd  on 
his  left  by  Sir  W.  Wilde,  of  Dublin,  namely,  **  nKiparation.**  I  havo 
never  seen  an  instance  to  which  thift  form  of  operatiun  wan  morr* 
adapted   or  a  better  example  of  iU  exueution.     Fig,  IH\1  in  a  nketeb 


of  the  eye.    A  severe  attack  of  purulent  ophthalmia,  which  htu]  **ff\ 
pletely  destroyed  the  right  eye,  had  ahio  nmdored  opaque  the  coni« 
of  the  left^  with  the  exoeptioti  of  a  strip  at  the  out«?r  and  upper  < 
which  was  hasy. 

The  iris  had  entirely  lost  its  flbrom  oppeanmoef  and  was,  lui  far 
I  oould  jud^,  in  actual  oontaci  with  the  corQA^a.    The  rematiider  of 
it  was  adherent  to  (he  leoeoma.     Thif^  was  tiiflkiMk  lagfat  ta  riMid 

a  o  3 
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this  department  by  modern  Burgecms.  To  deserilu^  those  wliifh  have 
been  supt^t-^uded  and  are  now  obBolete,  woidd  not  be  comj>alil>le  with 
the  character  of  this  work, 

I  profess  to  give  only  genorat  principles.  It  is  practically  impos- 
sible to  supply  miiiute  details,  tor  the  fidl  guidiinee  of  a  beginner, 
in  any  class  of  operations. 

When  the  size  of  a  pupil  is  a  matter  of  consideration,  it  should  bo 
remembererl  that  *'  excision  *'  invariably  gives  the  largest  apeiiure, 
and  that  the  smallest  is  mostly  got  when  a  pieoe  is  torn  out  of  an 
adhering  iris. 

The  bleeding  which  may  ensue  at  the  commencement  of  an  opera- 
tion 18  sometimes  a  hindrance  to  the  subsequent  steps.  An  iris 
not  much  altered  by  disease  seldom  bleet^ls.  The  niore  unhealthy 
it  is,  the  more  the  hor^morrhagOt  If  the  bleeding  bo  slight,  the 
cw)rneal  ineision  should  be  opened  %vith  a  blunt  probe,  and  pressure 
made  on  its  posterior  lip,  wlien  probaljly  the  blood  mU  escape.  A 
little  pressure  on  the  front  of  the  cornea  may  be  of  service. 

If  the  haemorrhage  continue,  the  operation  shoidd  be  suspended 
till  another  da}^  and  jiressui^e  applied  on  the  eye  by  cotton  wool 
and  a  bandage.  If  blood  be  poured  out  into  the  ehambers  of 
the  eye  after  an  operation,  supposing  it  to  be  confined  there,  and 
to  have  ceased  to  How,  there  need  not  be  any  apprehension.  1  am 
not  aware  that  it  is  attended  with  any  disadvantage ;  it  is  soon 
absorbed,  fitfroner  in  some  cases  than  othei-s,  and  docs  not  require  any 
sjieeial  treatment. 

If  an  artificial  pupil  shoidd  close,  and  the  eye  he  not  too  much 
damaged  by  the  aotjompanying  iuflanimatorj'-  action,  a  second  attempt 
may  be  successful.  I  have  known  a  third  to  be  required,  before  a 
result  was  obtained. 

It  is  possible  that  atropine  may  he  beneficial  after  operating,  by 
keeping  the  edges  of  the  pupil  more  apaii  ;  it  should  always  be  used, 
exuopt  when  the  iris  has  been  left  strangulated. 

The  after-treatment  is  the  same  as  when  the  operation  for  "  extrac-  j 
tion "   has  been  performed  ;  the  most  important  points  being  rest  ' 
to  the  patient,  perfect  rest  to  the  eye,  and  if  there  bo  pain,  the 
application  of  cold  and  opiates. 

Where  the  ciystalline  Ions  has  heen  lost,  "  Cataract  Glasses  '*  are 
required,  directions  for  w^hich  will  be  found  elsewhere. 

Certain  mechanical  contrivances  may  be  of  advantage  when  the 
pupil  is  too  large,  such  as  a  diaphragm  in  a  spectacle  frame,  with  a 
hole  or  a  slit  to  look  through.  I  have  tbund  that  several  patients  with 
lateral  pupils  have  seen  better  when  the  side  light  has  been  shut  out, 
by  a  sort  of  goggle. 
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defined.  On  the  other  hand,  rajs  proceeding  from  noor  objects  are 
not  pamllel  but  divergent,  and  if  the  eye  were  t<j  remain  mialtered, 
they  would  \y&  arrested  by  the  retina  before  they  had  come  to  a  focus. 
The  apex  of  the  cone  of  rays  would  be  as  it  were  cut  off,  forming 
what  are  tenned  circles  of  dispersion  (see  page  249),  and  the  resulting 
image  would  be  blmxed  and  indistinct.  In  order  to  obtain  a  clear 
retinal  image^  it  is  necessary  that  the  refractive  power  of  the  eye  should 
be  increased  in  proportion  to  tlie  proximity  of  the  object  regarded  ;  in 
other  words,  that  the  eye,  taken  as  a  whole,  should  become  a  stronger 
lens.  The  eye  possesses  this  faculty  if^atliin  itself.  It  can  bring  to 
an  acem-ate  focus  upon  the  retina,  both  j>aral]el  rays,  and  rays  in 
various  degrees  of  divergency.  It  can  see  clearly  and  distinctly  at 
different  distances,  adapting  itself  for  the  position  of  the  oly'ect  looked 
at ;  and  this  it  is  which  is  called  the  power  of  accommodation ; 
more  shortly,  aooommodation,  or  adaptation. 

The  Tlwovy  of  Accommotiation,  There  have  been  a  great  many 
opinions  n&  to  the  nature  of  the  change  which  takes  place  in  the  eye 
when  it  is  accommodated  for  near  vision*  It  would  be  qmte  a  waste 
of  time  to  discuss  all  these  speculations,  I  shall  only  allude  to  a  few 
of  those  which  have  attracted  most  attention. 

According  to  one  theor}%  the  axis  of  the  eyeball  is  elongated  in 
near  vision  by  the  pressiu-e  of  the  straight  and  oblique  mus</lcs,  and 
the  retina  is  i-eraoved  farther  from  the  crystalline  lens,  and  to  the  exact 
focus  of  the  converging  rays.  A  sulficient  answer  to  tliis  ia  that 
acc*omraodation  has  been  observed  by  Yon  Graefe  to  be  perfectly 
undisturbed  in  a  case  in  which  aU  the  external  muscles  of  the  eyeball 
were  paralyzed. 

The  theory  that  the  iris  is  the  agent  in  accommodation  is  also 
disposed  of  by  Yon  Graefe,  who  relates  a  ease  in  wliich  the  entire 
iris  was  accidentally  removed,  and  yet  accommodation  remained 
unimpaired. 

Increased  convexity  of  the  cornea  is  a  theory  which,  though  satis- 
factorily disproved  years  ago,  has  again  been  advanced  quite  recently. 
The  very  careful  obseiTations  of  Helmhultz  wdth  his  ophthahnometer 
have  shown,  beyond  the  possibility  of  doubt,  that  no  change  of  shape  I 
whatever  occiu*s  in  it* 

That  accommodation  is  effected  by  alteration  in  form  of  the  crys- 
talline lens,  through  its  elasticity,  so  long  as  the  capsule  is  uniiyured^ 
is  a  doctrine  which  was  taught  many  years  ago  by  Dr.  Young ;  but 
his  views  met  with  but  little  acceptance  from  his  contemporaries, 
partly,  it  may  have  been,  because  he  attributed  muscularity  to  the 
fibres  of  the  lens  itself,  and  asseried  that  hy  their  contraction  the 
change  is  brought  about.     The  truth,  alter  ha\ing  laid  dormant  for 
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is  present  and  healthy.  Farther  eTidonoe,  wore  it  noecssary,  might 
he  adduced  from  the  action  of  the  CaJabai*  beau,  whiiii  lias  U^pu 
shown  hy  Dr,  Argyll  liohcrtson  to  possess  the  property  of  exciting 
the  eontiuctile  power  of  the  ciliary  muscle,  thus  pmducing  spasm  of 
ac^eommodatiou.  But  I  shall  not  dwell  longer  on  this  point,  as  the 
evidence  appeal's  to  me  to  he  overwhelming,  that  tliis  muscle  is  the 
active  agent  in  aeeommodatiom 

The  acvommodatioii  Jut*  near  and  for  far  bodm^  is  mmeiaird  teith 
pupillary  movemcntM.  For  near  seeing  there  is  contraction,  and  for 
viewing  distant  objects  there  is  dilatation.  Thus  there  is  a  functional 
connection,  between  the  ciliary  muscle  and  the  sphincter  pupilla», 
clearly  accounted  for  hy  the  nerve  distribution. 

With  the  contraction  of  tlie  pupil  for  near  ofljustmcnt  tbe  lateral 
mys  of  hght  are  cut  olf  and  the  imago  on  the  retina  is  rendered  more 
shaq)  and  clear,  but  this  must  be  considered  as  merely  auxiliary  to 
distinct  vision. 

The  recti  mmcIeH  undergo  associated  and  reiuiive  chmigeSj  coincident 
tviih  thfi  fwi  of  (wvommodation.  In  accommodating  for  near  binocular 
vision,  the  eyeballs  are  turned  inwards,  that  is,  adducted,  and  for 
viewing  distant  objects  they  are  placed  paralleh  The  extent  of  the 
connection,  which  is  not  absohite,  but  relative,  hears  a  propoiiion  to 
the  refractive  power  of  the  eye,  and  to  the  extent  or  range  of  the 
accommodation  ;  to  its  seeing  power  in  fact.  This  applies  to  the  eye 
at  the  different  times  of  life,  as  well  as  to  individmds.  Besides 
what  may  ho  called  the  natural  relative  ranges  of  accommodation 
and  convergence,  a  person  can,  by  will,  induce  a  certain  cultivation 
of  muscidar  aetirity,  and  use  it  for  near  work. 

To  say  more  on  tins  subject,  would  oblige  me  to  enter  into  detail, 
which  would  occupy  many  pages  without  any  profit  to  my  reader. 
What  I  have  wiitteu,  embodies  the  cluef  facts  connected  with 
acconnnodation.  There  are  some  minor  points  relating  to  the 
mechanism  or  movements  of  the  ports  actually  concerned  in  accom- 
modation, about  which  we  have  not  exact  knowledge,  liut  these  are 
veiy  immaterial,  and  concern  the  physiologist,  rather  than  the 
practical  surgeon. 
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Fig.  190  is  a  diagram  of  an  emmetropic  eye,  looking  at  a  distance, 
the  accommodation  of  which  is  (here fore  pa>^8ivo.  The  parallel  rays 
fall  on  the  pupil,  and  are  focused  on  the  retina. 

When  objects  are  sufficiently  far  off  to  transmit  pai-aUel  rays  of 
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The  term  paresis^  is  meant  to  easpreu  mspenmn  of  funefhn  of  the 
mmc/e  ;  that  is,  temporary  loss  of  action,  intorfering  vntii  tlio  proce&s 
of  aceonimodation  ;  rather  than  confirmed  paralysis.  Besides  thisj  I 
restrict  the  term  to  affection  of  this  muBcle  alone,  not  complioated  with 
mydriasis,  and  not  of  cerebral  origin,  but  due  to  disease  of  the  short 
root  of  the  ciliary  ganglion,  the  source  of  tho  oculo-motor  nerve 
supply.  Paresis  is  sometimes  spoken  of  synonymously  with  asthe- 
nopia, but  I  regard  it  as  a  dietinot  condition,  because  it  does  not 
arise  out  of,  nor  is  in  any  way  oonneeted  with,  defective  refraction. 

Si/mptomsi,  Removal  of  the  near  point  a  long  way  from  the 
oomea,  and  therefore  inability  to  direct  the  focus  of  the  eye  to 
an^*t!iing  near.  Focusing  might  be  eifected  for  a  second  or  two 
under  great  effort,  when  the  paresis  is  but  slight,  but  it  quickly  fails, 
and  the  quiekor,  the  nearer  the  object  is  held  to  tho  eyes.  An 
analogous  state  is  foimd  in  the  muscles  of  the  body  in  general. 
Under  strong  volition,  a  partially  paralytic  muscle  is  made  to  aet 
as  it  were  spasmodically,  but  the  effort  soon  exhaust  a  that  which 
remains  of  the  musclo  force. 

Distant  vision,  the  range  of  which  will  of  course  vary  with  tho 
natiu'al  refractive  state  of  the  eye,  is  unaffected  in  the  normal  or 
emmetropic  eye,  and  persistent  without  any  tension  of  accommodation  ; 
therefore  without  fatigue,  and  consequently  is  not  assisted  by  a 
convex  lens.  Herein  lies  the  distinction  between  paresis  and  hyper- 
metropia.  In  tho  former  a  eonvex  lens  will  establish  a  near  focus, 
and  a  trial  with  it  will  prove  the  nature  of  the  affeciion,  and  dispel 
any  idea  about  amblyopia,  or  loss  of  the  power  of  the  retina* 

The  effect  on  vUimt  in  general^  uceorUing  to  the  refmeiite  condition 
of  the  aftectedeye.  The  myopic  eye  suffers  the  least,  especially  when  the 
far  point  is  at  no  great  distance  from  the  cornea,  or  in  other  woi^is, 
suifieiently  close  to  enable  a  small  object  to  be  tolerably  distinctly 
seen.  The  hjjjermetropie  eye  sufiers  the  most,  because  both  near 
and  distant  vision  is  impaired,  and  the  eye  is  placed  under  the  same 
state  as  when  the  ciliary  muscle  is  paralyzed  by  atropine. 

According  as  the  paresis  is  ]iartial  or  complete,  is  the  adjustment 
of  the  eye  partiaUy  or  wholly  lost. 

Paresis  is  nearly  always  a  double  affection.  There  is  not  any 
objective  symptom. 

Came,  Paresis  is  always  seen  in  aesodation  with  illness,  ex- 
haiistiDg  disease,  or  some  sudden  condition  wliich  has  exhausted  the 
ner\'0U8  power,  I  have  met  with  it  after  typhus  fever,  after 
haemorrhage,  especially  in  association  with  partiu-ition,  after  ex- 
haustive lactation  ;  after  diphtheria,  particularly  in  association  with 
paresis  of  the  muscles  of  speech. 


SPAS 
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palpebrarum.  Also  to  hypenesthesia  of  the  retina  and  of  the  optic 
disk* 

In  persons  with  low  or  medium  gi'odes  of  myopia,  the  following 
phenomena  of  the  spasm  oceiir.  Wlien  an  ohject  under  examina- 
tion is  removt'il  beyond  the  far  point  of  tho  individual,  it  does  not 
become  gradually  indistinct,  hut  suddenly  imperfect,  and  with  the 
Bensation  of  an  altei'ed  aet^onmiodation.  The  person  under  the 
attack  sees  tilings  shoiply,  at  one  or  two  feet  distant,  but  at  three 
or  five  feet  they  appear  to  him  more  indiatinet  than  they  would  to 
others  of  an  equal  or  higher  degree  of  short-sightedness*  Exami- 
nation shows  that  the  sudden  indistinctneBs  is  caused  by  a  strain  of 
aocommodation,  associated  with  increased  convergence  of  the  eye- 
balls. 

In  another  dass  of  cases  the  spa^m  occurs  when  near  objects  are 
looked  at,  whereby  accommodation  is  called  into  action.  The  ciliary 
muscle  now  contracts  too  much,  more  than  is  ref|nn'ed,  ond  the  con- 
vergence of  the  optic  axes  increases  di8proportictTiately,  and  one  of 
the  eyeballs  turns  in.  In  other  instances,  as  soon  as  an  object  is 
brought  to  a  certain  point,  the  maximum  of  aoeonnnoJation  and  con- 
vergence is  excited,  and  remains  imcliangerl  even  if  the  object  ho 
moved  far  away.  Such  cases  might  be  mistaken  for  high  degrees  of 
myopia  ;  but  that  myopia  does  not  exist,  is  shown  by  the  power  of 
vision  for  long  ranges  under  ordinary  ciremn^tances. 

Secondly,  the  spasm  is  excited  sympathetically,  from  the  morbid 
action  of  the  intenud  recti  muscles.  When  an  ol)ject  is  brought  to 
within  a  certain  distance  of  the  eyes,  a  strong  cimtraetion  of  tlio 
internal  recti  and  of  the  ciliary  muscle  ensues,  so  that  even  while  the 
far  point  may  be  great,  the  person  can  only  read  or  wi-ito  at  the 
distance  of  tln'ce  or  four  inches. 

Tri'dtmenf.  The  imlications  aro  to  prevent  the  spasm,  by  avoiding 
employments  which  rerjuire  near  %dsion.  ^Vliere  this  cannot  be 
accomplished  or  proves  inetHcient,  the  loug-coutinued  use  of  atropia 
is  indicated.  It  is  said  t!iat  in  the  second  form  of  the  atfection  the 
adaptation  of  prismatic  glasses,  of  two  or  throe  degrees,  has  removed 
the  spasm. 

In  the  eases  of  spasm,  or  supposed  spasm,  which  have  been  pub- 
lished, only  local  treatment  has  been  used.  In  true  spasm  general 
measures  ought  not  to  be  negleoted, 
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Near  and  fat  points  of  imion,  or  rangm  of  accomnioiMion.  Tlie 
nearest  distance  to  the  eye  at  which  a  small  object  can  be  seen 
distinotly  by  the   maximum  of  accommodation,   that  is,  by  the 
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I  miLst  here  Bpeak  of  three  scalea  of  test  print  that  are  in  use  in 
England,  namely,  Snellen's,  Jaeger's,  and  that  which  I  employ.  In 
Snellen's,  tho  letters,  is^hich  wor©  formerly  Koman,  but  are  now 
square,  have  limha  equal  to  one-fifth  of  their  height.  Over  each 
gradation  of  print  is  placed  the  numherj  in  Parisian  foot,  at  which 
the  letters  can  be  seen  at  an  angle  of  5'.  It  must  be  hijuxe  in  mind 
when  using  this  print,  that  an  English  foot  is  only  '02  of  a  Paris 
foot,  so  that  ooe  of  the  latt-er  measures  a  trifle  more  than  thirteen 
English  inches. 

As  an  example  of  application,  suppose  it  is  found  impoBsihle  for  an 
eye  to  recognise  the  print  marked  3,  when  it  is  chstant  more  than 
twenty- four  inches;  then,  since  the  standard  distance  for  this  is  tliree 
Paris  feet,  or  about  thirty-nine  inches,  the  acuteness  of  vision  is 
measured  by  ^^  or  -^, , 

Jaeger*s  scale,  which  is  the  better  of  the  two,  commences  with  a 
smaller  print.  It  is  farther  graduated,  and  reaches  to  much  larger 
print. 

Test  type  was  first  introduced  by  my  former  colleague,  Mr.  A. 
Smee,  twenty  years  ago,  and  his  tablet  was  used  by  xis  at  the 
Centml  London  Ophthalmic  Hospital.  He  employed  the  print  of 
the  English  press,  which  I  subjoin  at  the  end  of  this  w^ork.  It 
is  well  to  tlux^w  a  little  gibberish  into  the  text,  so  that  unexpected 
words  occur.     A  few  mis-spellings  also  may  be  adopted. 

It  should  be  an  invariable  rule  to  try  the  sight  of  each  eye 
separately. 

According  as  there  is  a  departure  from  the  standard  for  the  acute- 
ness of  the  eye,  is  there  more  or  less  of  defect  or  tlisoase  present, 

M.  Burc^hard  is  dissatisfies!  with  print  as  a  test,  and  suggests  dis- 
placing such  by  that  of  a  system  oi'  duts,  and  which  he  washes  to  call 
an  international  test.  He  attacks  Snellen's  print  particularly,  with 
the  c*nndero  nation  nf  not  suppljdng  the  advantages  of  fonn  win  eh 
the  author  claims  for  it. 

His  objections  are  these :  Print  can  bo  used  only  for  those  who  can 
read.  All  letters  are  not  equally  visible  at  the  same  visual  angle, 
Ijetters  of  ditferant  languages,  although  thoy  may  be  printed  accord- 
ing to  Snellen's  model,  are  not  all  seen  with  the  same  facility. 
Ijettei*s  are  not  applicable  for  astigmatic  persons,  on  account  of  tho 
disparity  in  their  lengths  and  breadths. 

He  selects  the  globular  figure  because  it  is  the  best  for  grouping. 
Each  group  should  contain  from  four  to  sLx  dots,  A  larger  number 
make  the  test  too  difficult,  a  smaller  too  cosy. 

He  has  published  tables  of  dots,  with  the  distances  at  which  they 
ought  to  be  read. 
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sound.  The  rato  of  raotion  of  anything  approaching  or  receding 
firmi  the  eyes  is  hetter  understood.  The  samp  holds  good  when 
the  head  is  moved  forw'ai'da  or  backwards.  From  the  loss  of  this 
property,  monocular  people  often  strike  their  eyes  against  things. 
The  inner  side  of  each  retina  receives  impressions  not  reciprocated 
hy  the  other. 

Cmidifiom  determining  the  exiHenee  ofbinomlar  vinlon  in  the  mnie 
inftfn'fifmK  There  is  acuteness  of  vision,  without  any  disparity  in 
refraction  between  the  eyes,  the  smallest  print  being  readily  read  at 
the  same  distance  with  either  eye  alternately. 

If  a  prism,  from  15°  to  17°,  be  held  before  the  one  eye  with  the 
base  outwards,  while  some  small  object,  at  ten  or  twelve  feet  distant 
on  a  level  mth  the  eyes,  be  looked  at,  such  as  the  tassel  of  a  window 
bUnd,  or  a  candle  flame,  it  %vill  be  doubled,  and  the  two  images  will 
appear  side  by  side,  and  equally  distinct,  Eyes  so  constituted  'ore 
binocular  for  near  and  distant  vision,  and  are  adapted  for  all  kinds 
of  binocidar  instruments. 

If  a  low  prism  he  used  in  the  experiment,  the  eye  which  is  appliedl 
to  it  is  apt  to  squiat  inwai-ds  by  an  iuToluntary  effort  to  overoorae 
the  double  vision,  and  for  the  most  part,  the  squint  is  visible  to  a 
bystander.     As  soon  as  the  prism  is  removed  the  eye  rights  itself. 

Binocular  ^dsion  is  developed  accordiDg  to  tlie  shortness  of  H 
distance  at  which  the  eyes  are  used.  Wlien  a  ver^'  distant  object  is 
looked  at,  the  axes  of  the  eyehallB  are  pracTtically  parallel,  and 
nearly  the  same  view  is  obtained  mth  the  one  eye  as  with  both. 
But  when  the  eyes  are  employed  for  close  insjiection  of  things  the 
axes  converge  at  an  angle  proportionate  to  the  proximity,  and  so 
form  a  binocular  parallax. 


niFrERKXCK   OF    REFRA.CTION    IN    THE   TWO    EYBS. 

The  eyes  are  for  the  most  part  aUke  in  all  physical  configurations 
and  proportions,  and  their  refiraetive  conditions  correspond.  Excep- 
tionally they  differ  in  structure,  and  a  difference  of  refraction  is  the 
consequence.     The  disparity  may  be  congenital  or  acquired. 

Conditions  under  tchich  dijft'rence  of  refraction  ovenra,  l-\Tiile  the  one 
eye  is  emmetropio,  the  other  may  be  either  myopic  or  hjqpermetropic. 

Hjrpermetropia,  or  myopia,  may  exist  in  diHerent  degrees  in  th© 
two  eyee. 

The  one  eye  may  be  myopic  and  the  other  h^^ermetropio. 

With  dissimilar  refraction,  the  radii  of  the  two  corn  etc  usually 
differ  as  much  as  the  radii  of  comeio  of  different  individuals, 

Tfie  me  of  the  two  eyes  trilh  (iiferenee  of  refraction.  The  combina- 
tion may  be  arranged  under  the  following  heads: 
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separately.  If  there  be  greater  diffen?nee  mtlioaerommodation  than 
in  the  refraction,  the  nearest  point  of  the  least  refi^aeting  or  longest- 
sighted  eyo»  lies  at  a  less  tlistaiice  than  the  farthest  point  of  the  most 
refractbig  or  nearest-sighted  eye. 

Even  where  the  difference  of  rufraetiun  is  too  groat  for  any  degree 
of  hinoenlar  vision,  the  nnavailahle  eye  does  not  interfere  with  the 
other.     After  a  time  it  generally  squints  outwards. 

Affernatfi  vhp  of  the  eyes.  Where  a  low  degi^ee  of  external  squint  ia 
acquired,  but  sufficient  to  prevent  binocular  vision,  the  eyes  are  gene- 
rally used  alteniately,  the  one  for  near  and  the  other  for  distant  vision. 
If  it  should  so  happen  that  there  be  euimetropia  in  the  one  eye  and 
myopia  in  the  other,  there  will  appiear  to  be  a  very  great  range  of 
accommodation,  far  grc^ater  than  could  occur  in  an  individual  eye. 
^  Treaimenf,  Difference  of  refraetion  does  nfit  necessarily  demand 
any  optical  help.  Under  the  midiUe  period  of  life,  where  the  one 
eye  is  emmetropic,  defective  refraction  of  the  other,  whether  from 
hypemietropia,  or  slight  myopia,  does  not  interfere  with  hiuucular 
vision,  and  persons  with  such  eyes  see  near  and  distant  things 
sufFieiently  well.  It  is  only  when  presbyopia  has  arrived  and 
convex  spectacles  are  ncc<3ssary,  or  there  exists  some  optical  dt^fect  in 
the  better-seeing  eye,  and  which  requires  to  bo  corrected,  that  the 
special  adaptation  of  lenses  m^cd  be  entertained.  The  indication  under 
such  circimistances  is  to  render  the  existing  binocular  vision  mora 
available.  To  approximate  the  ne^u'  point,  or  to  lengthen  it,  or  to 
lengthen  the  far  point,  is  all  that  can  be  done.  And  then  arises  the 
important  question,  whether  there  should  bo  sinuhir  or  dissimilar 
lenses  for  the  two  eyes.  The  answer  must  be  determined  hy  actual 
experiment.  Only  by  it  can  we  ascertain  what  is  really  suitable  ; 
because  the  existing  differences  of  the  eyes  ha\TJig  become  habitual, 
certain  influences  are  exercised  in  the  corresponding  points  on  the 
retina>,  and  fixed  rules  are  impossible. 

In  the  first  place,  I  ascertain,  accurately,  the  stat«  of  refraction  of 
each  eye,  and  then  proceed  to  make  my  trials  with  the  lenses. 

Where  there  is  presbyopia  with  hypormetropia,  or  hypermetropia 
only,  if  the  better-seeing  eye,  that  which  needs  the  least  refractive 
lens,  be  properly  suited,  the  same  lens  power  will  in  all  probability 
do  for  the  other  eye. 

To  endeavour  to  bring  the  ranges  of  ac43ommodation  more  in  I 
aooordanoe,  by  «iissimilar  lenses  for  the  eyes,  w^ill  most  likely  bel 
attended  by  disappointment. 

Sometimes  when  biuoeuhu-  vision  is  easy  at  any  distance,  and 
when  there  is  no  great  disparity  in  the  refraction,  dissimilar  lenses 
may  be  beneficiaL 
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The  size  of  the  pupil  mil  have  some  oorreotive  influonoe  here. 
Its  volume  liis&ens  with  increasing  years,  and  the  smaller  the  aporture 
beLv:>megt,  the  better  influence  will  it  have  on  the  quality  of  tho  sight 
Le<^auae  of  the  reiluetion  of  the  eirclns  of  tlispersion.  Except  there  be 
h\']K:'i^ietroi>ia,  lenses  will  not  allbrd  any  hi^lp  to  distant  \i8ion. 

The  reduced  rcfractiun  is  due  to  the  lens  getting  flatter,  and  to  ita 
layers  degenerating  into  a  more  nniform  density.  This  latter  is 
elfected  by  the  cortical  portion  becoming  firmer.  i 

No  changes  in  the  human  body  come  so  surely  and  regularly  as 
these.  Exceptions  are  rare.  When  they  seem  to  occur,  they  are 
almost  invariably  due  to  the  pi*esence  of  a  low  degree  of  myopia. 

Frv'ii/t/opia  then  may  be  dv fined  an  dimiufftioff  of  aceommodatwn^  for 
near  ohjectsy  mth  dumnuiion  of  refraclian^  comequeni  on  age.  It  may 
Lo  said  to  be  established  when  tlie  near  point  of  distinct  vision  for 
small  print  has  receded  to  nine  or  ten  inches.  Practically,  it  is  not 
recognised  till  small  type  is  no  longer  easily  read  by  artiiicial  light ; 
soon  after  wliich,  l>y  daylight,  small  olijects  must  be  held  nt  twelve 
inches  or  more,  from  the  eye,  to  be  %vcll  seen.  A  bright  light  is 
sought,  because  the  objeot  is  bett^?r  illmninatcfl,  and  the  pupil 
contracts.  It  is  fidly  develope<l,  when  rending  a  newspaiicr  is 
attended  with  difficulty,  in  spite  of  the  best  light,  and  straining 
ettbrta  to  see.  Now,  at  this  stage,  the  lettei-s  which  are  like  each 
other  are  not  easily  distingniwhed ;  single  strokes  nppear  double,  and 
one  dot  seems  to  be  two.     Figui^es  are  more  indistinct  than  letters. 

In  myopia,  only  the  eye  with  a  low  grade  of  the  defect  can  ever 
become  presbyopic,  so  for  as  regards  the  removal  of  the  near  point  to 
nine  inches  or  farther,  and  the  presl^yopia  is  generally  ten  years 
later  in  arriving  than  it  is  in  the  emmetropic  eye.  | 

The  time  at  wliich  presbyopia  in  general  arrives,  varies.  It  nmy 
appear  at  forty,  forty-five,  or  fifty  years  of  age.  It  may  come  on 
glowly,  or  so  quickly  as  to  appear  sudden.  At  tho  period  when 
it  may  be  said  to  be  due,  a  month,  or  even  a  week,  will  sometimes 
make  all  the  diflertmee  in  the  condition  of  tho  eye.  A  patient  who 
came  to  rao  distTcs^ed  on  tliis  matter,  fomid  that  in  two  days  the 
change  of  focus  was  vevj  apparent.  DobiUty  of  body  arising  at  this 
time  {rom  any  cause  will  hasten  its  coming.  Patients  frequently 
tell  nu^  that  their  sight  was  good,  until  some  illness  or  accident, 
when  they  could  no  longer  read  as  before,  and  attribute  the  change 
to  bodily  ailment. 

I  may  mention  in  parenthesis,  that  this  accelerated  arrival  of 
prt*sbyopia  is  often  made  the  basis  for  laying  claims,  in  cases  of 
accident,  to  which  liability  is  attached;  the  plea  being  damaged 
sight.     I  know  of  several  instances  in  which  heavy  compensation  has 
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fourteen  inches.  A  higher  power  would  tax  the  aecommodatiou. 
This  shows  that  the  power  of  vision  must  be  brought  up  to  the  point 
at  which  it  was,  before  the  presbyopia  was  established.  After  the 
sixty-fifth  or  seventieth  year,  another  arrangement  is  required, 
because  of  the  reduced  sensibility  of  the  retina.  The  visual  angle 
must  therefore  be  increased  by  bringing  the  objects  nearer.  As  the 
rays  proceeding  irom  such  objects  necessarily  converge  more,  the 
nearer  the  objects  are  to  the  eye,  the  higher  must  be  the  value  of 
the  lens  to  reduce  them  to  a  focus  on  the  retina.  Accommodation 
being  nearly  or  quite  lost,  that  power  of  lens  should  be  chosen  which 
will  enable  ordinary  reading  to  be  easily  exercised,  or  any  accus- 
tomed work  to  be  done  at  seven,  eight,  or  ten  inches  from  the  eye. 

Night-work  demands  higher  lenses  than  day-work.  When  the 
night  spectacles  must  be  changed  from  their  insufficiency,  they  may 
be  draughted  for  day  use.  This  system  of  rotation  should  be  always 
observed. 

Few  presbyopics  change  their  spectacles  sufficiently  often  for  near 
work,  and  those  who  are  ill  suited,  are  seen  by  night,  holding  the 
candle  or  lamp  close  to  the  object,  and  by  daylight,  screwing  up  the 
eyelids,  seeking  for  a  bright  light,  and  carrying  the  object  far  from 
the  eyes. 

The  following  tables  from  Donders'  work  have  been  formed  ap- 
proximative of  the  powers  of  the  lenses  which  are  usually  wanted  for 
presbyopia  occurring  in  the  originally  emmetropic  eye,  as  years  roll  on. 
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With  the  least  disease  of  the  ciliary  muscle,  or  lu  the  fundus  of 
the  eyeball,  or  mth  the  ooexistenoe  of  hj^ti-metropia,  tlie  deductions 
which  are  naule  i'nmi  norrual  conditions  are  inapplicable. 

Huch  a  table  might  be  resorted  to  by  a  surgeon  for  his  patiento^ 
when  he  has  not  a  set  of  trial  lenses,  and  an  optician  is  not  at 
hancL 

The  following  rules  might  he  applied,  under  the  same  drcum- 
etances,  instead  of  the  table.  When  the  near  point  has  not  reoeded 
very  far,  let  the  distance  at  which  smoll  print  can  be  most  distinctly 
seen,  eay  eighteen  inches,  be  multiplied  by  the  distance  for  easy 
reading,  say  twelve  inehes,  and  divide  the  product,  216,  by  the 
dilierenoe  between  the  two  muiibei's.  The  quotient,  36,  will  be 
about  the  focal  lengtli  of  the  required  lenses. 

When  the  near  point  has  reoeded  considerably,  the  required  focal 
length  of  the  lenses  Tvill  be  equal  to  the  distance  at  which  it  is 
desirable  to  see  ol)jccts  most  distinctly. 

When,  however,  the  ocuteness  of  \dsion  has  declined  in  a  vray 
marked  degree  from  retinal  changes,  it  would  add  damage  to 
the  e3'e3  by  fatiguing  them,  to  use  lenses  sufficiently  high  to 
magnify  small  objects,  so  as  to  enable  them  to  be  seen.  No  such 
attempt  must  be  made  to  compensate  for  loss  of  the  normal  power* 
Minute  work  of  all  kinds  and  small  print  must  be  discarded.  Some 
old  people  instinctively  take  to  very  large  print.  The  grand- 
mother, with  her  book  printed  in  letters  which  look  riiliculously 
large  to  the  younger  members  of  the  family,  knows  that  she  is  doing 
the  best  thing  for  her  poor  old  eyes. 

A  ''reading- gloss"  may  be  at  times  advantageously  resorted 
to,  although  there  can  only  be  monoeulai*  vision  vnih  it.  It  is 
a  double  convex  Ions,  of  six,  eight,  or  ten  inches  focal  value,  bom. 
thi'ce  to  five  inches  in  diameter,  set  in  a  frame  with  a  handle.  An 
inteUigent  person  will  soon  learn  to  hold  it  to  the  best  advantage ; 
that  is,  closer  to  the  object  than  the  focal  dintance,  so  that  the  rays 
may  converge  on  las  retina.  The  position  of  his  eye  from  the  glass 
will  not  matter  much.  The  nearer  it  is,  the  less  will  be  the  magni- 
fying power,  but  the  more  extended  will  bo  the  \isual  field. 

^Hien  a  presbyopic  person  requires,  from  liis  peculiar  employ- 
ment, to  make  his  reading  distanoe  at  eighteen  inches  or  two  or 
more  feet  from  his  eyes,  there  Ls  not  any  disadvantage  in  his  using 
lenses  sutiiciently  low  for  the  purpose, 

Hespeeting  the  disadvantage  arising  from  loss  of  association 
between  the  convergence  of  the  eyes,  and  accommodation,  residting 
from  the  use  of  8|)herical  lenses,  especially  those  of  high  value,  I 
beg  to  reler  the  reader  to  my  remarks  on  orthoscopic  spectacles. 
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Before  presbyopia  had  arrived,  it  woiild  be  positively  injurious  to 
the  eye8  to  wear  convex  glasses  for  minute  work.  Some  persons  are 
guilty  of  the  folly,  in  the  hope  that  the  presbyopia  may  be  prevented. 
It  would  be  as  sensible  to  endeavour  to  arrest  the  couiiug  of  any 
senile  ebauge. 

When  the  nature  of  an  artizan's  emplojTnent  requires  that  he 
ii-liould  see  very  minute  objects  difiitinctly,  within  a  few  inches  of  Ms 
eye,  lie  must  resort  to  a  high  lens,  long  before  he  is  presbyopic. 
Practice  seems  to  have  established  the  use  of  monoouhir  vision  in 
such  iiistauees ;  hence  the  well-known  watchmaker's  gloss ;  and 
perhaps  the  workman  is  the  gainer  thereby. 


CLASSIFICATION    OF    THESE    ANOMALIES. 

EmmHropui,  This  signifies  sight  witliin  duo  measxire.  It  is 
applied  to  an  eye  of  perfectly  normal  refractive  power,  which 
brings  parallel  rays  to  a  focus  on  the  retina.  Critical  inquiry, 
however,  shows  that  it  is  the  excejrtiou  to  find  eyes,  during  rest  of 
aoeonmiodation,  to  be  perfectly  emmetropic,  so  that  the  natural 
focus  is  exactly  on  .the  bacillar  layer  of  the  retiua.  But  in  the  ma-ss,* 
the  deviation  of  the  focus,  whether  belbre  or  behind  the  retina, 
is  so  slight,  and  the  circles  of  dispersion  are  so  small,  that  the 
slioqmess  of  the  image  sutfers  but  very  little.  Uondoi-s  has  intro- 
duced the  word  emmetropia,  because  it  expresses  with  accuracy  aud 
precision  what  is  meant,  as  regards  the  refraction  of  the  eye.  The 
term  normal  is  not  so  appropriate,  as  it  docs  not  c^ny  a  like 
spei-'ial  signification.  It  is  generally  used  in  relation  to  healthiness 
of  structure. 

The  eye  may  do\4ate  from  emmetropia  under  the  two  follomng 
conditions.  Such  deviation  is  sometimes  called  ametropia,  I  shall 
not  use  the  term,  because  it  is  likely  to  coufiiee. 

Htfpennettopia,  This  signifies  nbovo  the  measure.  In  this  state 
the  rays  of  Ught  from  distant  objects  form  a  foeus  behind  the  retina 
in  an  eye  passively  accommodated,  and  the  divergent  rays  Irom  near 
objects  cannot  be  focused  on  it,  except  under  very  forced  accom- 
moilation,  or  until  they  have  been  rendered  convergent  by  artiiieial 
means. 

Mf/ojn'a,  This  term,  which  has  been  long  used,  18  retained  in 
modern  ophthalmology,  instead  of  introducing  that  of  brachyme- 
troiHa,  which  signifies  in  front  of  the  mcasmv,  or  short  of  it, 
although  more  in  accordance  witli  tlie  above  definition. 

In  myopia,  panvllel,  or  even  insuthciently  divergent  rays,  are 
brought  to  a  focus  in  front  of  the  retina. 
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The  foUow-iiig  table  after  Laurenoe  may  be  useful : 

THE    EYE    IN    A   STAIE   OF   BEST,      THE    CRYSTALLINE    hUNS   AT    ITS 
MINIMUM    CURVATURE.      THE    OPTIC   AXES    PAILILLEL- 
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HITEHMETROPIA. 

In  this  affection,  which  is  tlic  iqipoBitc  eoiidition  to  myopia,  parallel 
rays  of  light  Diiteriiig  the  pupil  do  not  unite  and  form  a  focus  on  tho 
retina ;  on  the  contrary,  the  Ibciising  point  is  behind  it,  and  were  tho 
sclerotica  removed  postoriorly,  they  would  converge  to  a  point  behind 
its  boundary.  Therefore,  it  is  still  faither  imposgible  for  divergent 
rays  to  he  properly  refracted  fctr  the  function  of  eight.  Only  rays 
that  have  been  artificially  rendered  convergent  by  a  convex  lens  are 
j>roperly  focused  mthin  the  eyeball. 

It  is  strange  that  tliis  defect  of  \Tsion,  of  such  very  frequent  ocour- 

reuee,  and  one  whiuh  is  the  most  common  of  aU  the  cxiiuses  of  tliat 

extremely   ti*ouhlesomo    disease,  asthenopia,  should  not  have   been 

worked  out  till  lately.     Janin,  in  liis  work  on  the  eye,  published  in 

^^^*^i  gives  a  very  clear  account  of  a  case  of  the  aifeetion,  in  which  the 

patient  eommenced  to  use  convex  glasses  at  the  age  of  twelve,  and  at 

thuty  he  was  wearing  spectacles  suitable  for  a  man   of  seventy  or 

eigJity.     He  attrilmtes  the  detective  refraetion  to  undue  tlatnc^st*  of 

tile  lens,  and  speaks  of  its  not  unfrequent  oceun-ence.     Again,  hj^per- 

motropia  is  pointed  out  and  clearly  defined  1>y  Dr,  Mackenzie  in  his 

**rhy.siolngy  of  Vision/*     Still  it  failed  to  attract  general  attention 

until  it  \vas  taken  up  by  Bonders,  to  whose  laborious  investigations 

wo  are  indebted  for  the  greuter  part  of  what  is  knomi  on  the  subject. 

I^orm  of  the  /if/pcrmrfropic  vt^e.     The  eyeball  is  smaller  than  in  tho 

emmetropic  eye,  being  generally  iniperfectlv  developed.     Around  tho 

enrnea  the  sclerotica  is  rather  flattened.     A  ^ec^ion  of  the  eyeball 

tlu^ough  the  visual  axis   bus   tlie  fonn  of  an   ellipse,  of  which  tho 
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visual  axis  is  the  eliorten     A  seotion  perpondicular  k*  tlie  \isual  axis, 
can-ied  through  the  equator,  is  almost  a  circle. 

Fig.  192  is  a  iliagram  of  a  vertical  section  of  a  hypermetropic  eye. 
The  dotted  line  in  meant  to  show  the  outline  of  a  normal  eye.  As 
the  lens  is  of  a  normal  focus,  the  retina  is  too  near,  and  oonse 
quently  the  ra}^  of  light  are  not  properly  foeused  on  it,  because  their 
apex  should  he  at  X,  whereas  the  retina  is  at  x.  The  diverging 
lines  represent  the  manner  in  which  rays  of  light  are  returned  from 
a  hypemietropic  eye,  Tho  parallel  lines  are  meant  to  express  the 
manner  in  which  the  rayii  w'onld  bo  returned  from  an  emme- 
tropic eye. 

Fio.  1S8. 


If  the  dimensions  of  all  the  axes  are  less  than  in  the  emmetmpio 
eye,  the  expansion  of  the  retina  is  also  less,  and  the  optic  nerve  is  not 
so  fully  developed.  Tho  asynmietry  in  tho  several  meridians  is  also 
greater. 

Tlie  diminished  depth  of  tho  anterior  chamber  makes  the  eomoa 
look  rather  flat.  The  diminution  is  duo  to  a  more  anterior  position 
of  the  crystalhne  lens  antl  of  the  iris,  peculiarities  of  this  eye* 

The  ocular  movements  ai-e  uiHnen(X*d  by  the  arrest  of  JeAelop- 
mcnt.  The  centre  of  motion  is  relatively  more  posterior,  and  the 
range  is  more  extended,  although  in  such  there  is  less  disphicenient 
of  the  optie  nerve. 

The  rimal  line  requires  to  be  noticed.  The  cornea  is  cut  to  the 
inside  of  its  axis  without  exc  cption  by  this  line.  The  angle  is  on  an 
average  not  less  than  l°h^).  The  usual  maximum  is  ^^.  It  haai 
beim  met  with,  as  high  as  ll''^.  The  mininmni  is  6^  In  the 
emmetropic  eye  it  amounts  on  an  average  to  only  5*^82,  and  in  the 
myopic,  where  it  ma}'  even  lie  to  the  outside  of  the  axis  of  the 
cornea,  and  thus  become  negative,  it  is  generally  eomewlmt  less  than 
2°,  How  intimately  this  angle  is  omnected  wii\x  hypennetropia  and 
myopia  appears  especially  from  the  fni-t  that  the  maximum  in  myopia 
is  exceeded  by  the  minimum  in  hypermetrnpia.  I  nmht  awk  my 
I'oader  to  refer  to  the  chaptur  on  *"  IStrabismus  '*  for  a  more  ample 


■  HTTEltMlTltOFTA,  ^^H 

l%e  JhetiUah'rf  Is  present  when  objects  can  be  accnratelj  seen  at 
any  distance,  with  and  without  convex  glasses,     A  jiereon  under 
thirty  years  okl  may  be  able  to  see  aceurately  at  a  distance*  m  well - 
with  lenaes  of  ^  as  with  ^\f.     His  relative  range  of  accommodatioflfl 
with  parallel  visnal  lines  therefore  amoimts  to  -5*3^  +  ^\=^  y*,^.     At  the 
distance  of    10*5  he  can  see  binocnlarly  for  a  short  time.      It  is 
generally  recognised  by  the  asthenopia  which  accompanies  it.     To 
tins  will  probably  succeed  relative  hypermetropia  before  the  thirty*J 
eighth,    and    absolute    hypermetropia  before    the  forty-tilth    yejir." 
During  long  fatigue,  weakness  of  body>  and  with  tJie  increase   of 
years,  tliis  gradation  is  always  very  apparent. 

ne  degree  of  hypermetropia  vaiies  gi-eutly,  just  as  does  that  of 
myopia,  and  it  may  be  spoken  of  as  law,  medium,  and  high,  although 
the  grades  are  not  so  well  marked  as  those  in  myopia.  Its  amount 
is  expressed  by  the  focal  length  of  the  convex  lenses  rainiis  the 
distance  of  the  eye  firom  the  lens  whioh  is  required  to  procure 
distinct  distant  vision.  Bonders  gives  two  cases  from  his  own 
exi>erienco,  in  one  of  which  lenses  of  2*97  and  in  ilio  other  of  t'1'5 
were  required;  and  he  refers  to  another  in  which  those  of  tho 
value  of  1^  were  used  for  distant  vision.  But  tliese  fim  most  extnmm 
instances  of  defective  refraction.  It  will  much  raoi'^  fH)nmunily  be 
found  to  range  from  -t  "^^  t^  ^'^  "5V  *^^  Vff  J  which  means  that  such 
glasses  will  be  required  to  correct  the  deficiency  in  the  r<>l'racting 
power  of  the  eye. 

So  long  as  any  power  of  accommodation  can  be  brouglit  to  bear, 
the  actual  amount  of  hypermetropia  cannot  be  told  except  by  para- 
lyzing the  eiUary  muscle  with  a  few  drops  of  a  strong  solution  of 
atropine  apphed  to  the  conjunctiva.  Four  grniim  of  the  suli>lrRtc  to 
an  ounce  of  water  will  suffice.  An  hour  is  rcqiiii*cd  for  the  comph^o 
paralysis.  I  will  show  how  this  applies.  Sujtposc  a  Ofjnvex  lens  of 
^  is  required  in  a  j^oimg  |>erson  tn  clear  up  distinit  vision,  wlion  the 
ciliary  muscle  is  not  paralyzed.  The  amount  ot"  the  afiecticm  as  so 
declared  is  termed  the  manifest  hypermetropia.  But  we  are  sure 
that  some  degree  of  the  defect  is  suppressc*:!  or  moditicd  by  the 
involuntary  contraction  of  tho  ciliary  muscle,  inci^easi ug  tlic  n^frac- 
tive  power  of  the  crystalline  lens  by  rendering  its  siu-face  more 
convex.  If,  however,  the  muscle  be  artificially  paralyzed,  a  more 
powerful  lens,  it  may  be  one  of  -^  or  I  inches,  is  necessary  to  render 
distant  objects  clear.  This  lens  then  expresses  the  total  hjrpcnnc^ 
tropia,  and  the  difference  between  it  and  tho  manifeHt,  n^prcRcnts  the 
latent  hypermetropia,  or  the  amf)Uiit  of  aocoDimodation  which  has 
been  unconsciously  exerted  by  the  eye. 

Dingnosi/i,     There    are   objective    symptoms,  often    more  or  loss 
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vill  8i>motimo6  nstonish  tis  with  thi^  power  of  mMying  \nth  them. 
Testing  his  mght  quickly  with  low  con  vox  hixsm  ftt  ii  <li«5tAuc(\  may 
give  A  negativo  result,  Ihhmulso  he  has  boon  eo  hnig  mn'iwtoniecl  to 
nooommoilttto  for  a  di5tanoi%  on  act  not  require*!  in  tlie  enimetropio 
oyc,  that  ho  i^Aunot  imnmliatoly  relax  that  elfort,  wliioh  tho  convex 
lensee  are  intendetl  ta  siqiplant, 

A  mistaki^*  is  the  mon*  likely  to  he  nmdo  when  tlie  vinion  it  aoutoi 
unil  enxall  typi?  is^  eas^ilv  rearL  Tho  luve^tigrition  ^houKl  tht>rt»fort>  lie 
iHmJuctiHl  tdowly,  and  in  a  ftululu«Hl  light,  Somotimtiw  imti**ntd  wiU 
ftilly  tliMxnve  us,  (rom  the  (Inuid  of  being  ohligtHl  to  weiu-  ^iKHttiwlefi, 

In  some  vixseB  of  doubt  aa  to  the  oxiistenoe  of  llyI^1^nJotrt>pll^  it 
miifht  be  necessary  to  ut*e  atropine,  and  pandyxe  iho  ciliary  miuMi^le 
BO  aa  to  suspi^nd  nil  rwH«omm«Klation,  and  then  to  proeootl  with  the 
examination.  Tlie  emniotn>|>ie  eye  undor  eiieh  a  eonditiou,  cannot 
Bif  near  tilings  without  a  wnvcx  Icn**,  while  it  can  see  tlistant  onc». 
Whereas  the  hypermetropic  eyo  must  have  a  lens  to  see  the  near  and 
distant  thing:^  as  well ;  yet  I  do  not  by  any  nicann  nMH»nuut»nd  the 
indiscriminate  use  of  this  method,  a;*  it  is  very  diMtrc8j«inp  to  the 
pati*?nt,  and  the  infonnatiou  which  is  gained  by  it  is  only  exception- 
ally  useful. 

T/tv  aphihalmmeojw  matj  he  called  la  out  aid  in  ike  dh^$^mn  qf  ihv 
utt'dutm  and  of  ihv  high  f %rfy^  of  this  alToctioiL  The  dired  nu^thod 
of  examination  shoulil  bo  employed.  "White  the  vyi^  is  being  ex- 
amined, its  aecomnio(hV  ioii  is  mon>  relaxed  than  ^^^dinarily.  Hio 
fundus^  with  its  details,  can  1mi  seen  at  a  distanoe  cd*  fourteen,  tllti'en, 
(ir  twenty  inches,  the  space  rtHpurixl  for  the  ileiiniiloii  iucrtMisin*!:  in 
proiHirtion  to  the  intensity  of  the  hvpenrietry]>ia.  Hiis  is  ealled  (he 
iiV[M'rnjotropie  rf?&iiction.  The  imag^e  is,  of  coiirse,  erect.  If  tin* 
*»l»hihalmo8uo|»e  Tie  moved  from  side  to  side,  tho  image  appearM  to 
oiove  in  the  same  dh*et"tioTK  If  tlu^  eye  be  examined  by  tlio  indinK^t 
nil  t  hod,  tho  eTTierging  rays  Iw^in^'  tliverfy**nt,  the  image  in  f«>nried 
fitrthcr  off  than  the  focal  distance  of  t|i<?  object  lens,  ami  is  tlu^n'lbro 
Iargc*r  than  it  would  be  hi  emnjetn»pia»  Again,  in  this  method  of 
i*\nrrjination  tJie  disk  diminishes  In  size,  in  pnjportiun  as  the  object 
tens  is  removed  from  tlie  eye»*  ^ 

The  uiwqtmi  ir/mugihUUij  of  the  d(ffnrnt  coloured  mi/M  of  the  mlnr 
HfKuiriftti  has  l)een  brought  to  bear  as  a  tost  for  by|H»rmelrHp!a. 
Dark  viob^t  or  cobalt*blun  stained  ghisses,  only  pr'rmit  the  l»luo  iind 
red  rays  (d'  light,  the  liighi'st  and  least  n^frarjgible  rays  of  tlie 
sjiei'trnni,  to  ]tass  through  thi'm,  Tho  itame  of  a  <*andle  or  of  gas 
bwikerl  at  tlu-caigh  snob  a  piece  of  glass  by  a  hy]iernie(ro|ne  poi^son, 
would  a[Jpoar  riHlilish-bluo,  siUT<»nnded  by  a  red  mai^gin. 

To  a  myopic  eye  s<j  treated,  tho  red  rays  will  be  uf^arly  (♦mased 
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am  the  rettit%  fldll  the  blue  ones  form  large  circles  of  dispersion. 
Thwefere  the  flame  wUl  appear  Tiolet-red,  surrounded  by  a  blue 


Im  ike  high  di^rte  of  h^permetropia  ike  ffatteness  of  i^mon  k  %tl4om 
mmimpmftrl.  Complaints  ore  made  of  the  want  of  sight,  Witli  this 
additiQiial  defect  the  diagnosis  is  easy.  It  is  only  necessary  to  resort 
in  the  test  print  to  establish  the  fact  of  the  deficiency  of  vision,  and 
to  employ  suitable  convex  lenses  to  restore  the  poweo*  of  seeing  near 
and  distant  objects  by  inGreavSing  the  visual  angle,  unless  the 
hypermetropia  be  unusally  high,  when  no  augmentation  of  lens 
power  may  he  able  to  bring  the  sight  to  a  normal  standard,  in  con- 
sequence of  coexisting  amblyopia.  With  very  high  eiTor  in  refraction 
the  one  eye  is  generally  more  defective  than  the  other,  and  vision  is 
proportionately  deteriorated.  The  worse  eye  is  little  used,  <jjid  with 
the  exclusion,  there  is  a  psychical  suppression  of  the  retinal  images,  and 
the  fullest  hypcrinotropic  amblyopia  ensues*  The  retinal  sensitiveness 
fails  most  in  the  region  of  the  yellow  spot.  This  monocular  dete^ 
rioration  is  partieul^jrly  well  seen  when  internal  squint  is  developed. 

Afi  (ihtwrma!hj  d infant  position  of  the  near  pointy  may  he  taken  as  tery 
conchmre  end^^iwe  of  the  prrsctfcc  of  hypcrmctropia.  It  is  an  imerring 
guide  under  the  period  of  manhood.  The  deviation  may  be  slight, 
but  it  is  to  be  detected. 

Aftei*  miofhood,  the  detection  of  hypernietropia  is  ea^fj.  Only  the  very 
lowest  grades  can  then  be  at  all  maBked.  Many  a  person  with  low 
hypermetropia  gets  through  life  till  he  is  an  adidt,  doing  much  eye- 
work  without  any  optic4il  assistance,  although  feeling  inconv^enience, 
without  clearly  knowing  what  is  the  matter  with  him.  In  manhood, 
however,  ^^^  changes  in  his  crystalline  lenses,  which  would  not  be 
regarded  in  a  normal  eye,  so  affect  Mm,  as  to  oblige  him  t«  seek 
optical  a*<*iistance. 

Tlic  niarkfHl  removal  of  the  near  point,  the  loss  of  acuteness  of 
vision,  the  vor^*  decided  assistance  afforded  to  far  vision  by  a  convex 
lt»ii»,  and  generally  the  high  value  of  the  lens  needed  for  seeing  small 
iy\^^  are  sufflciently  confirmatory. 

The  hypermetropic  ^f/e  is  affected  hp  ienik  chnnges  very  much  earlier 
than  the  emmetropic  eye. 

ffypet^metropic  rimn.  Loss  of  the  acuteness  of  sight  frequently 
exists,  but  it  does  not  so  much  characterise  hypermetropia  ns  the 
existence  of  the  error  in  refraction,  which  requires  another  use  of  the 
power  of  aocommodation. 

The  h^-permetropie  person  begins  his  accommodation  with  a 
ilf*flinency.  The  emmetropic  person  relaxes  the  accommodation  as 
li\uch  na  poarible,  when  he  wishes  to  see  accurately  at  an  infinite 
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distance.  He  converges  hia  eyes  for  near  seeing,  and  accoramodatos 
for  sueh  convergence.  In  early  youth  his  near  x^^int  is  six,  five,  or 
four  inches  from  the  cornea.     It  may  be  less. 

The  hypermetrfjpic  person  on  the  contrary,  in  order  to  see  at  a 
distance,  must  hring  his  power  of  accommodation  into  action  to  supply 
his  deficiency  of  refraction.  Commencing  Avith  tlii.s,  ho  liua  still  fur  each 
convergence,  to  add  as  much  range  of  accommodation  as  the  emme- 
tropic person.     Such  an  eye  imaided  by  optical  help  is  never  at  rest. 

In  a  youth  with  facidtative  hj^omictropia,  the  eyes  may  ftdlil 
their  daily  recpiiremcnts  without  discomfort,  because  accommodation 
adapts  itself  to  the  refractive  condition,  and  a  person  so  young,  leanis 
by  necessity,  with  relatively  little  convergence,  to  bring  a  relatively 
great  part  of  his  accommodation  into  action.  He  cannot  omit  the 
increased  tension,  but  at  each  convergence  he  finds  himself  still  nearer 
to  the  maximum  of  possible  tension,  and  both  his  absolute  and  hia 
binocular  nearest  points  lie  farther  from  the  eye  than  they  do  in 
the  emmetropic  subject.  But,  with  increase  of  age,  the  absolute 
range  of  accommodation  diminishes  ;  the  relative,  for  a  definite 
distance  falls  too  short,  and  pain  or  fatigue  now  rapidly  ensues. 
Therefore,  in  the  slightest  degree  of  hypermetropia,  premature  pres- 
byopia occurs,  wlxich  has  more  the  character  of  asthenopia,  the  higher 
the  degree  of  tlio  facultative  hj^ermetropia  is,  and  the  earlier  the  age 
at  which  ilifliculty  in  w^orkiug  at  neoir  objects  sets  in. 

In  relative  hypermetropia,  the  case  is  worse.  As  I  have  explained, 
there  may  be  accommodation  for  parallel,  and  even  for  diverging 
rays,  but  only  on  condition  that  the  eyes  converge  to  a  point  nearer 
than  that  from  which  the  rays  proceed,  Binocidar  vision  aiul  acute 
vision  thereby  exclude  each  other :  with  one  eye,  under  excessive 
convergence,  there  might  bo  acute  vision ;  but  generally  speaking, 
if  one  eye  be  used,  periodic  squinting  follows  in  the  other,  and  is 
succeeded  by  permanent  squinting* 

Vision  in  relative  h}^>ermetropia,  strictly  speaking,  is  never  acute, 
either  for  distant  or  near  objects,  and  all  attempts  at  definition  are 
quickly  followed  by  fatigue.  An  endeavour  is  ever  being  made  to 
discover  the  distance  at  which  small  tilings  can  be  seen  relatively 
well.  A  bright  light  is  sought  for,  because  it  contracts  the  pupil  and 
alfords  help,  by  reducing  the  circles  of  dispersion ;  and  for  the  same 
purpose  an  attempt  is  made  to  cover  the  pupil  partially,  by  more  or 
less  approximating  the  eyelids.  With  all  this  the  maximum  of 
aooommodation  is  brought  to  bear,  and  the  distance  of  the  pnsterior 
converging  point  is  lessened.  When  the  illumination  is  WT-ak,  and 
the  pupil  is  large,  adjustment  is  very  difficult :  hence  lijT)ennetropics 
see  badly  in  dim  twilight  or  in  doi'kened  rooms. 
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The  defective  vision  in  the  higher  degrees  of  relative  hypenne- 
tropia,  and  in  the  absolute,  is  liable  to  be  mistaken  for  mjopia 
ooTiiplioated  with  amblyopia.  Small  print  cannot  be  read,  hence  the 
uppearancp  of  impaired  vision*  and  lai'ger  print  can  be  re«d  only  when 
it  is  held  close  to  the  eyes :  hence  the  resemblance  to  myopia.  But 
there  are  the  following  differences :  Objects  at  a  distance  eaii  be 
disoemod  as  well  as  those  that  are  near,  and  print  placed  at  the 
distance  of  several  feet  can  be  seen  better  with  low  convex  lenaei 
tlian  without  thera. 

The  reason  that  print  is  seen  better  when  it  is  held  neai«r  to  the 
eye  than  at  ordinary  reailing  dist^noe^  is  became  with  the  appftmeh 
of  the  object  the  retinal  image  is  enlarged.  Besides,  with  the  approxi- 
mation of  it  to  the  eye,  the  greatest  amoimt  of  aocommod^on  is 
exen^isecl  Tv*ith  the  strongest  convergence.  The  jmpil  oontzwAa  nd 
the  eyelids  ore  partially  closed,  so  that  the  ciit^les  of  dii^MVsefi  wm 
as  much  overcome  as  possible.  By  pnietioe  also^  the  troe  Asm  of 
ol^'ects  is  deiluoed  from  imperfect  retinal  imagee.  There  is  mote  of 
tliifl  than  credit  is  given  for :  the  remain  applies  to  mjopim  as  wdL 

IHaimmU^  To  netitralise  the  optical  deAets  hj  ptoper  eoiiTex 
lemeee,  and  to  prevent  the  ciliary  musole  from  htkag  udnly  taxed*  k 
to  effiwt  all  that  can  be  a4\\>m[>lishied ;  bat  this  most  he  wril  dome,  or 
the  eje  will  suffix  as  mueli  bom  the  deAoieM^  of  the  aasistuMe^  or 
the  enrplnsage,  as  if  it  were  used  imiadeA  The  eflMi  Wkalj  to 
aocome  to  the  eye  without  hdp  «!«,  delenataiion  of  Ti^oa, 
congestion  of  the  fundus,  and  squint. 

!niie  defect  should  he  r^e^edied  as  esdy  as  is  la  jjgff^^M*!,  be 
Tooth  or  in  childhood.    8iK;h  lenses  should  hs  sda|Aad  is  w31«  so 
SB  it  is  posnble^  eiisUe  the  wesrer  to  see  oli§e«9ls  m  wJBL  as  they 

Tetit  must  beresMshersd  Ifart  undsmoeoBttioaeMthB  h]r]»- 
auteopie  e  je  eqisd  s  nomsl  ooe  in  fidl  pora;  heessM  of  lorn  of 

amsvoidsMe  defceb  sHariiing  to  the  sss  of 

TkeoRtiosl  mlcs  far  siiliH  thui  the  xwim  of  the 
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I 


ofstioaUj'  wad  ntalljr.  and  lo* 
^lit  of  F«Baw»to  adait  oftke 
ActMl  tmla«t  W  mA 

Car  aaastiB^  the  Mjofae  sfot 
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in  the  range  of  accommodation,  I  shouUl  oxpmmciTi tally  f^upply 
lenses  of  the  Taluo  of  -jV  inehos.  A  eufficient  trial  can  to  mado  only 
by  th©  paliont  at  his  o^ti  house,  and  on  several  long  oceasions. 
According  to  Ma  report,  whether  these  lenses  be  sufficient  or  not, 
am  I  guided  in  what  should  be  done.  If  the  fatigue  be  removed  the 
lens  will  do,  or  even  a  lower  power  may  siiffice ;  if  not,  one  of  a 
higher  power  is  required.  Here  one  set  of  lenses  will  generally 
suffioe.  Although  a  very  low  power,  say  -^^j  or  yi^,  would  assist  the 
eyes  for  prolonged  use  in  clistant  sight,  unless  sueh  use  bo  demanded, 
the  hypermetropic  person  will  get  on  sufliciently  well,  and  be  quite 
satisfiod  without  the  assistance.  A  late  patient  of  mine,  tot.  32,  whose 
near  an<l  far  points  were  normal,  and  whose  acutenesa  of  sight  was  i 
unimpaired,  but  who  suifered  very  much  pain  from  forced  adjustment 
for  reading,  and  even  for  looking  at  pictures,  or  any  distant  things 
intently,  happily  found  that  after  she  had  taken  to  lenses  of  -r^  for 
reailing,  the  eyes  were  not  fatigued  as  formerly  by  attending  picture 
galleries,  &c. 

In  medium  and  high  ht^pernwtropia  only  the  nmnifest  ht/permetrapia 
HhouM  ai  fimf  be  neufrahmf.  If  the  latent  also  is  neutralised,  or,  in 
other  words,  the  total  Iiypermetropia,  the  eflbct  on  the  patient  wilt  bo 
painfiil  and  insupportable.  Lenses  of  lower  powers  should  therefore 
first  be  used,  and  afterw'ards  higher  ones.  The  latent  h^Tterraetropia 
"v^ill,  in  all  probability,  l)eeome  manifest  when  tlie  strain  is  taken  ' 
off.  The  habit  of  forced  accommodation  cannot  be  laid  aside 
abruptly,  and  by  using  such  lenses  at  once  as  might  ultimately  be 
required,  we  confer  on  the  patient  an  excess  of  refractive  power,  and 
practically  render  him  myopic.  The  habit  of  instinctive  accommodation 
is  overcome  much  more  rapiilly  by  some  persons  than  others,  but 
several  changes  are  generally  necessary,  and  some  time  must  elapse 
before  the  lens  whicli  neutralises  the  total  h^^ermetropia  ctin  be  worn 
with  comfort.  Here,  most  persons  will  require  tw<i  lenses,  the  one 
for  near  vision,  the  other  for  far,  if  cletir  distant  sight  be  a 
neecssitj". 

liVliere  the  hypermetropia  is  of  the  liighest  tj^e  the  near  point  vnW 
have  receded,  the  range  of  accommodation  will  have  been  reduced, 
and  in  an  adult  some  loss  of  the  acuteness  of  \^sion  will  have  taken 
place.  Two  sets  of  lenses  are  now  wanted,  the  one  for  reading  and  close 
work,  the  other  for  distant  sight.  The  selection  ofttimes  is  an  easy 
matter.  The  first,  the  high  power,  must  be  chosen  by  trial  wth  a  test 
print.  I  select  that  which  will  enable  the  smallest  print,  or  the  second, 
or  the  tliird,  to  be  read  at  the  distance  that  a  normal  eye  at  the  same 
age  coidd  see  it,  at  a  distance  that  would  be  called  an  easy  reading  . 
one,  eleven  or  twelve  inches  from  the  vyo.  According  therefore  to  thej 
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tgo  <rf  the  imrient  and  the  i^ummert*  ofliis  ejm  dmiM  Oie  1 
liedioeeB,  The ©wxmd  I  choose  JsoWtof^tetimi*  fl^^ 
or  dxteen  fcet,  or  laHlier  awaj,  fro»  the  eye.  The  ine  of  the 
for  this  muA  depeod  oa  numy  tlmigs>  the  fJJwi^fi  •get  «»ttg« 
MMMDiiiodj^ion,  aeutaieaB  of  ^fiflioa,  Sar  wfaick  no  wrfttan  rales  o 
be  pjmi  how  to  do  it  mitet  he  kant  ptacliQiaiir.  As  ench  power 
of  II  lens  ma  eonfor  imlr  a  definite  iMwirfaiiwi  to  the  pelieitt^  that  lens 
most  be  edeeted  whkh'vill  meet  the  deauiads  of  the  eje.  We  mmj 
adjust  for  B&tmg  certain  yrmt  at  the  length  of  a  room,  bttt  oar 
patient  mar  need  it  for  seeing  at  a  hnndred  yards  off.  It  so  happmi 
thai  we  must  kam  what  our  patieut  waal& 

When  the  hypemiftiopia  inaeaaes^  as  is  enmwonly  the  ease  in  old 
age,  lenses  of  Idgber  and  hi^ier  nines  nun*  be  employed  «SoiDe- 
timee  a  itooog  reading  haad-glasa  mmft  ba  lesortad  to. 

Wbrnt  thero  is  a  di^arity  in  the  powen  of  the  hypermetiv^pic  eve^ 
bat  the  two  are  yel  used  for  hinoeaiar  rasm,  the  knaes  should  lie 
choeea  aoeording  to  that  eye  which  hse  the  gratteit  tuge  of 
modation,  whieh  sees  best  near  and  tu*. 


I  of 
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ASEHSSOrU. 

m,  m»f  ht  jjami  U  U  imMSIf  l>  wmMmm  tk»  m^fmiment  of  tkt 
fye^br  mmifi  dMaaffap  J%r  a  9tg^€H9i  ftnmt  wmmt&iJwHfwt* 

There  are  not  uiy  oljectiTe  signs.  The  esrehaOs  look  healthy. 
Their  associalediBOfeniapts  are  natural,  and  their  eoaTegging  power 
is  unimpaired. 

Bml^tHktf  $jfmfimmK    Fbt^ne  of  aght  from  rapid  exhao^tioa  ci 
the  nraade  of  aeenmmodstion  during  dose  nse  of  the  eyee^  that 
when  the  smalliifBi  of  objeda  demaiid^  deae  apptoTiniation  of 
eyea^  as*  tot  tnatanea,  in  rsaiu^,  or  doing  nesdlawmk^  or  perhaps 
writings  especially  by  insulBoent  lighf«  or  by  sitifidal  light.     The 
fctigned  musde  rehaeei  and  the  euni>eiity  of  the  tsystalltne  lees 

vision  is  tndtslinet  and  eontoed,  and  a  feeling  of  fiitigneof  the  e 
wtih  tensioa  ftDowiL     Oeen  xkmm  cnnMt  be  maintained, 
edhier  eoen  leaina  that  be  easi  i^eoiw  hk  sight  by  closii^  his 
and  ndAing  dieas,  bed  be  m  nnaware  that  it  is  by  the  pause  and  rcet 
totiieeiliaiynrasekvlvywvim^ahoit^l^t  k  ofataim  Thr 

eyas  ean  be  waed  by  repartsd  pauses^  and  the  longer  they  rest  the 
langm  eko  k  the  tisae  of  dnir  aninlwnnitiwT  an^yment.  After 
m  nAOa,  wngittg  fkou  w«eka  to  mmi^  Ose  iHiBa,  wUeh  has  htm 
tnUcdon  far  extra  w^oifc  and  dAdionon  nmmnt  of  the  ddiactirfi 
gets  &t%«ed»  and  ol^seta  oMn  to  swim  V 
woriE  kdoM.    At  kti 
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nerv^oua  irritation  appear,  wliit?h  increase  during  a  straining  effoi't  to 
see.  The  first  makes  itself  felt  aa  pre&siire  and  fidiiess  in  the  eve ; 
the  second  ai*  tension  and  pain  in  the  foK^liead,  Sometimes  the 
pnpils  become  contracted  and  the  conjunctiva  reddened.  These 
synaptnms  are  quite  eompatilJe  ^vatk  temporary  acuteiiess  of  yision, 

^V&thenopic  eyes  seldom  tire  when  employed  on  objects  beyond  a 
range  of  twenty  or  twenty-four  inches^  unless  the  asthenopia  be  in  an 
extreme  degree,  when  vision  even  at  an  infinite  distance  cannot  be  Irmg 
exennsed  without  fatigue.  Where  the  hypermetropia  is  well  marked 
the  asthenopia  woidd  be  always  apparent,  tf  an  attempt  were  made  to 
aecomniodate  the  eye  accurately  for  objects  at  a  long  distance  and  for 
a  long  time. 

T/w  vhitf  cause  of  mthenopia  is  a  hypermetropic  formation  of  the 
eye.  There  is,  therefore^  a  close  relationship  l»etween  the  two  affections. 
In  the  pure  forms  of  asthenopia  I  believe  that  by[>ermetropia  is  never 
absent.  Most  jiei^ons  with  severe  asthenij|iia,  ol'  w  honi  I  make  in^piiry, 
tell  me  that  some  defect  of  vision  evidently  existed  in  childhood  during 
their  earliest  educntiomd  period,  which  prevented  their  reading  small 
l^rint  (|iuckly,  and  that  the  deficiency  was  attributed  to  inattention  or 
dulhiesB.  At  such  time  it  was  probably  the  hypermetropia  that  most 
troubled  them. 

Asthenopia  tien  arises  from  want  of  suffieient  refraction  in  the 
eyeball.  Fatigue  of  the  ciliary  muscle  is  produced  in  the  attempt  to 
keep  up  the  required  focus,  and  such  fatigue  is  but  a  spiiptom  of  the 
alfeetion,  and  not  the  affection  itself,     I  wOl  explain  this  more  fully. 

Condition  mnier  which  aMhenopla  oretrrs.  In  the  emmetropic  eye, 
the  aooommodation  for  different  distances  which  is  affected  by  tlie 
muscular  system  of  accommodation  does  not  prod\ice  fatigue.  The 
aiithenopic  eye,  being  origiijally  defective  in  refraction,  exerts  extra- 
ordinaiy  tension  of  ocoommodatiou  for  all  close  work,  and  at  first 
overcomes  the  hypermetropia.  With  an  increase  of  age  the  arxommo- 
dation  diiuinislies,  antl  tlic  iatigue  is  first  felt  when  there  is  insullieient 
light,  or  by  artificial  light.  The  symptoms  mostly  appear  from  the 
twentieth  to  the  twenty-fifth  year  of  age.  The  fatigue  is  that  of  the 
muscle  of  accommodation. 

The  perimi  of  the  devehpinent  of  aafhciwpin  depends  chiefly  on  the 
degree  of  the  existing  h^^-permetrojiia :  the  higher  that  degree  the 
earlier  is  the  asthenopia  noticed.  This  accounts  for  the  occasional 
development  of  asthenopia  at  the  eai4y  age  of  ten. 

Occupation,  too,  has  its  influence.  In  those  employments  w^here 
there  is  long-continued  apitlication  of  the  eyes,  with,  of  course, 
tendon  of  ac^comiandation,  especially  by  in.sufiicient  bght,  tlie  affeo- 
'  ^eors  the  earlier. 


ASTHENOPIA, 


031 


the  loss  of  aouteness  of  vision,  with  inucli  receding  of  the  near  point, 
I  select,  therefore,  such  lenses  as  will  enable  the  smaHest  point  on  my 
test-page  to  be  read  as  close  to  the  eye  as  nine  or  ten  inches,  and 
order  thorn  to  be  worn  for  a  week  under  the  conditions  abovo 
expressed* 

If  the  selected  lenses  be  of  sufficient  power  the  asthenopia  will  be 
removed,  and  the  fatigue  on  using  the  eyes  will  not  return.  But  an 
aatbenopic  eye  cannot  be  worked,  like  an  enimetTopio  one,  without 
feeling  distressed.  No  matter  however  well  the  defective  refraction 
be*  CNimpensated  for,  the  eyes  can  never  be  brouglit  up  to  a  nattu^al 
standard.  An  emmetropic  eye  will  grow  weary  after  prolonged  use. 
An  asthenopic  one  is  not  fit  for  more  work  than  half  of  what  a 
healthy  one  is  good  for. 

If  the  lenses  bo  insufficient,  the  asthenopia  symptom  of  fatigue 
T^ill  most  certainly  return,  although  it  may  be  not  so  soon  as 
formerly.  Most  probably  it  will  now  be  found  that  the  near  point  1 
of  binocular  vision  for  readitig  or  working,  us  defined  by  tho 
lenses,  is  too  iar  from  the  eyes.  The  insuffieienoy  must  be  met  by 
farther  experiments  with  higher  lenses,  till  the  proper  power  is 
selected. 

But  the  lenses  may  be  too  high,  and  this  is  declared  in  the  neoessity 
for  holding  the  object  to  be  looked  at  too  near  to  the  eye,  whereby  a 
sense  of  discomfort,  is  occasioneil,  which  is  called  muscular  asthenopia. 
The  remedy  is  to  resort  to  much  weaker  lenses,  just  sufficient  to  reduce 
the  asthenopia. 

As  soon  aa  the  senile  changes  of  the  eyes  appetu*,  the  power  of  the 
lenses  must  be  increased.  It  is  a  groundless  fear,  often  expressed  by 
patients,  that  the  demand  for  higher  lenses  will  he  greater  than  can 
be  supplied,  I  tun  fnxiuently  obliged  to  give  assurance  of  this,  and 
to  reiterate  it.  Again  and  again  patients  come  to  me  merely  to  be 
reassured.  Those  who  are  troubled  with  muscte,  generally  have  tho  I 
greatest  dread  of  blindness.  Nothing  that  may  be  saiil  can  subdue 
the  dreadful  apprclieriyion  of  some  people, 

I  am  well  aware  that  asthenopia  is  classed  by  some  surgeons  under 
two  forms,  the  accommodiitive  and  the  muscular.  The  fii-st  is  that 
which  I  have  treated  of.  The  second  is  named  the  muscular  f<jiTii, 
attributed  to  relative  or  absolute  deficiency  of  power  in  the  internal 
recti  muscles,  whereby  they  cannot  maintain  proper  convergence  for 
near  sight.  I  do  not  recognise  this  as  asthenopia,  and  I  have  considered 
the  so-calk'd  insuiliciency  of  the  recti  muscles,  but  which  I  believe  to 
bo  partial  paralysis,  in  the  chapter  on  "  Pai'alybis  of  the  Muscles  of  tho 
Eye,"  and  in  that  on  *'a<punt," 
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and  are  apt  to  select  lenses  which  are  too  high.     During  the  exami-  ■ 
nation  the  eyelids  must  not  be  partially  closed,  as  is  the  hahit  with 
myopic  persons  when  looking  at  a  ilistance,  for  the  purpose  of  some^M 
what  covering  the  pupil,  to  cut  off  some  of  the  latera]  rays  of  Ught^V 
and  thus  diminish  the  circles  of  dispersion  which  ^are  formed  on  the 
rotina.      The  less  the  degree  of   the  myopia  the  farther  mufit  the 
print  he  placed  fi'om  the  eyes,  and  therefore  the  larger  must  it  he. 

We  must  guard,  however,  against  hastily  concluding  that  a  persoa 
is  short-sighted  simply  hecause  he  brings  objects  close  to  his  eyes, 
for  tins  is  done  in  many  cases  of  amblyopia  fi'om  various  c^iusee. 

The  aec^ommodation  of  the  myopic  eye  is  the  same  as  that  of  the 
normal  eye  at  corresponding  periodfi  of  lile,  excepting  in  high  degrees, 
when  it  is  less,  or  even  nearly  absent. 

Myopia  can  also  farther  be  diagnosed  by  means  of  the  ophthalmo- 
scope. For  tliis  pur^TOse  the  direct  method  ought  first  to  be  employed, 
by  which  is  meant  that  the  muTor  alone  is  to  be  used,  without  the 
convex  or  object  lens.  High  myopia  is  at  once  detected.  The  image 
is  formed  a  few  inches  in  front  of  the  cornea,  and  is  apparent  to  tie 
examiner  a  few  inches  iailher  off.  The  peculiarity  consists  in  the 
dose  proximity  of  tlie  eyes  of  the  observer  and  the  observed,  and  it 
ifi  called  the  myopic  refraction.  It  is  in  marked  contrast  to  hyper- 
metropic refraction,  in  which  the  eyes  are  very  far  apart.  A  clear 
and  enlarged  view  of  tlie  fundus  is  thus  obtained.  The  optic  disc  is 
partii'idarly  well  seen. 

The  indirect  method  of  examination  has  its  advantages.  With  it 
the  image  is  reversed;  it  is  inverted  and  virtual.  This  is  fully 
exphiined  in  the  chapter  on  the  Ophthalmoscope.  If  we  fix  our  eye 
on  one  of  the  retinal  vessels,  and  then  move  our  head  slightly  from. 
side  to  side,  they  will  seem  to  move  in  an  opposite  direction.  After 
the  fundus  has  been  focused,  the  degree  or  intensity  of  the  myopia 
may  be  judged  of  by  the  quickness  ^dth  which  the  focus  is  got,  as 
the  opthalmoscope  is  carried  tow^ards  the  eye.  This  is  a  useful  teat 
in  cases  of  simulated  myopia,  wliieh  sometimes  occur  in  the  practico 
of  military  surgeons.  The  absence  of  such  effects  proves  the  absence 
of  m3^opia. 

The  myopic  refraction,  as  seen  by  the  direct  method,  will  he  the 
better  understood  if  it  be  contrasted  with  the  indirect,  by  which  the 
parts  will  appear  smaller. 

In  medium  and  low  grades  of  myopia  the  ophthalmoscopic  test 
is  less  applicable.  The  imago  is  formed  failher  off,  and  is  not  80 
bright.  The  examiner  must  be  farther ;  the  fundus  is  h^ss  illuminated. 
Besides,  if  the  pupil  is  smaU,  but  a  poilion  only  of  the  i^etina  may 
be  seen. 
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such  lenses  concave  ones  of  equal  value.     The  artificial  myopia  will 
thou  Le  removed,  and  the  eyes  will  see  as  usual. 

A  necessity  at  once  arises,  for  the  sake  of  deseriptloii,  for  ortifioially 
classifying  myopia  according  to  the  position  of  the  far  point.  Three  ' 
grades  ^vill  sutlice:  The  low,  is  recognised  where  the  for  point  is 
at  twenty  inches;  the  medium,  where  it  is  at  ten  inches;  the  high> 
where  it  is  at  five  inclies,  and  upwaixis ;  usually  exjiressed  by  the 
values  of  the  respective  reducing  lenses,  as  myc^pia  of  -j^*  jV ♦  ^^*i  k- 

General  afate  of  rlsioN,  In  low  myopia  remote  "vision  may  he  so 
little  affected  that  the  presence  of  the  defect  may  not  be  felt.  Near 
things  are  seen  as  distinctly  as  by  pei-sons  with  noniial  vision,  with 
much  less  strain,  and  therefore  less  iatigue.  And  h»w  myopics  have 
a  range  of  aecomniodation  equal  to  that  of  emmetropics.  Even  with 
myopia  of  -,V,  most  kinds  of  work  can  bo  done  with  the  naked  eye. 

In  high  myopia  there  may  be  simple  increase  or  intensity  in  the 
defect  of  sight,  the  far  point  shortening,  without  any  disturbance  or 
derangement  of  vision,  but  only  discomfort ;  but  usually  the  aente- 
ness  of  \ision  suircrs,  because  there  is  so  commonly  associated  some 
pathological  change  in  the  fundus  of  the  eye-hall,  by  which  minute 
objects  cannot  be  seen.  Then  the  range  of  accommodation  is  very 
limited,  or  nearly  lost.  Besides,  when  the  eyes  are  used  lor  binoeuhir 
vision  there  must  be  great  convergence,  an  act  which  ciiu^es  strain  of 
aocommodation. 

The  tfiagnoai^  of  myopia  is  generally  easy.  The  myopic  person  sees 
near  things  distinctly,  but  distant  objects  appear  indistinct,  unless 
they  are  looked  at  through  a  suitable  concave  lens. 

To  detenaine  the  question  of  the  existence  of  the  defect,  test  print 
should  b<>  employed.  If  numbers  one,  two,  thi-ee,  or  four  cixn  be  road, 
and  if  print  of  double  the  sixo  cannot  bo  read  at  double  the  distance 
at  which  the  first  was  discernible,  myopia  must  be  suspected.  The 
distance  at  which  a  person  with  mediiuu  or  high  myopia  usually  reads 
a  book  in  small  t^>^ie  nearly  expresses  his  I'ar  point  of  clear  \isian. 

The  next  &tep  of  inqiury  in  a  case  is  to  apj)ly  a  convex  lens.  The 
print  should  be  held  just  beyoml  the  range  of  the  patient's  vision,  and 
if  this  be  sLv,  eight,  ten,  or  twenty  inches,  a  convex  lens  of  ^,  or  |,  or 
^,  or  ^  inches  power  should  be  tried,  and  if  vision  be  improved 
myopia  is  eertiunly  present. 

The  degree  of  myopia  may  now  be  frumd.  If  there  be  rlisparity 
between  the  eyes,  that  eye  shouU  he  tried  wliich  is  generally  used. 
If  there  be  none,  the  two  shoidd  be  tested  together.  Without  a 
change  of  i>osition  the  print  should  bo  looked  at  with  lenses  of  lower 
and  higher  powei*s,  to  ascertain  what  is  required  to  give  the  moat  dis- 
tinct vision.     Young  persons  possess  a  maximum  accommodatiou. 
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weak  illumination  rendera  it  imperative  tliat  objects  should  be  closer 
t-o  the  eyas,  and  lienoe  the  stronger  convergence.  So  it  ia  that  the 
&ame  causes  winch  produce  the  mj^opia  ore  very  favourable  to  its  iarther 
development.  It  seems  that  the  worst  effect  is  noticed  in  boarding 
soliuols,  where  the  |uij»ils  read  in  the  evening  by  weak  lighU  and 
write  with  pale  ink.  But  there  is  u.  predisposing  congenital  tlisjiosition 
of  the  pai'ts  at  the  back  of  the  eye,  hereditary,  no  doubt,  which  will 
he  noticed  under  the  head  of  the  pathological  states  of  the  myopio 
eye.  The  reason  given  why  watehmakei's  and  others,  who  luuk  all 
day  through  a  magniiying  glass^  and  stoop  so  as  to  approximate  the 
eye  and  the  object,  do  uut  get  myopia,  is  because  they  only  use  on© 
eye,  and  therefore  they  converge  but  little,  or  not  at  all. 

Myopia  ia  therefore  au  accompaniment  of  ciWUzation,  beingi  it  is 
said,  unkuo\\Ti  among  bai^barous  nations.  It  is  so  far,  in  one  sense, 
respectable  tu  be  myopic.  It  prevails  eliiefly  among  the  cultivated 
classes,  who,  in  childhood  and  in  youtli,  have  to  sjmnd  many  c*on- 
tinuoua  hours  iu  close  study.  It  is  rare  among  the  poorer  classes, 
and  of  these  the  inhabitants  of  to^iis,  as  might  be  expected,  from  the 
nature  of  the  occupations  in  winch  many  of  them  are  engaged,  are 
more  liable  to  it  than  the  inhabitants  of  the  country. 

There  is  no  truth  in  the  constantly  rej seated  assertion  that  the 
cornea  is  undul)^  convex  in  myojiia.  This  is  a  convenient  theory, 
but  it  fails  to  stand  the  test  of  earefid  examination.  From  a  number 
of  accui'ate  observations  made  by  Dondcrs,  with  the  ophthalmometer, 
he  arrived  at  the  imexpeeted  conclusion  that  tlie  cornea  in  such  eases 
is,  on  the  average,  actually  flatter  tliaii  in  emmetropic  eyes ;  and, 
faiihor,  that  in  the  most  myojjic  pei'st>ns  tlie  ei^niea  is  the  flattest. 
Similar  investigations  have  led  Professor  Ilelmholtx  to  form  the  same 
opinion. 

Ihrvhpmi'iit  (wd  protjve.^s.  In  congenital  myopia  the  symptoms 
may  be  sufficiently  marked  tu  attract  attention  hi  childhood*  I  have 
seen  the  high  form  of  the  afl'cction  in  a  child  five  and  a  half  years 
old.  This  boy  was  well  suited  with  tlie  power  of  his  father's 
spectacles,  which  were  of  very  high  value.  Usually  there  is  no 
internal  evidence  of  an;yi:liing  abnormal  till  perhaps  the  tenth  or 
the  iburtecnth  year  of  age. 

Any  decided  decix?ase  in  the  far-point  is  duo  to  the  addition  of 
stapfiyloma  postictun,  and  the  point  may  lessen  luitil  it  is  only 
three  or  two  inches  from  the  nose.  In  high  myoitia,  there  is 
always  a  tendency  to  such  implication,  and  it  oc<nirs  generally  in 
youtli,  very  rarely  in  manhood.  Under  these  conditions,  the  power 
of  accommodation,  whatever  it  may  have  been,  is  nearly  lost. 

But   there   is   not    neeessurily    an    onward   aggravation    of    the 
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symptomF.  Tliej  may  stop  at  any  time.  Nor  ia  the  progrew 
regnliir.  It  is  often  irregular.  Thero  may  ho  an  anx^st  of  the 
morbid  course,  and  then  au  increase,  8iire  prog-nosis  is  therefore 
impossible,  and  all  that  can  be  said  is,  that  the  worst  is  to  he  feared 
if  the  staphyloma  he  large  and  progressive,  the  edge  of  the  crescent 
hising  its  definition,  heing  lilended  in  ditla^e  atrophy,  or  if  it  he  of 
recent  formation,  and  if  there  he,  as  well,  inflainmation  of  the 
fundus.  Snch  inflammation  is  very  threatening.  It  declares  itself 
in  cloudiness  of  sight,  with  other  deterioration  of  the  Wsrial  power,  in 
intolenince  to  light,  in  tenderness  of  the  eyehall  wlien  pressed,  all 
of  whif'h  arc  produced  hy  degeneration  of  the  internal  ocular  tissues, 
the  several  morbid  states  of  which  are  readily  seen  with  the  ophthal- 
moscope. 

In  the  advanced  examples  of  progressive  myopia,  in  which 
"binocular  vision  is  yet  available,  there  is  much  forced  eonvergence 
of  the  eyeballs ;  because  the  axis  of  vision  cuts  the  long  axis  of  the 
oomea  at  an  aeuto  angle,  or  cuts  the  cornea  at  a  point  external  to  the 
centre  of  its  curve  j  and  this  may  be  to  such  a  degree  as  to  make 
the  eyes  appear  to  squint.  The  tax  is  often  too  much  for  the 
internal  recti  muscles,  and  hy  a  sort,  of  curative  iidluenee  only  on© 
eye  is  used,  and  the  other  involuntarily  turns  outwards,  thereliy  pro- 
ducing external  srpiint*  But  relief  is  given  to  the  eye  which  is 
straightened,  in  the  increase  of  the  far  point*  Very  near-sighted 
old  people  seldom  use  but  one  eye  for  near  \'ision,  and  almost 
always  the  stime  eye.  The  neglect  of  the  one  eye  more  readily 
happens  when  there  is  disparity  in  the  focal  ranges. 

Low  degi^ees  of  myopia  may  not  increase,  indeed  they  generally 
remain  as  they  existed  at  adult  age,  where  the  occupation  docs  not 
uecet*8itate  use  of  the  eyes  for  close  work,  and  the  eyes  are  other^-iso 
healthy. 

Mffojm  Hiiflenjom  mofltfifaftons  from  (tifc.  This  1ms  not  escaped  the 
notice  of  all  chisses  of  society,  and  some  of  the  eilects  have  given 
rise  to  the  erroneoua  popular  idea  that  nearsightedness  is  the  best 
kin*l^  of  sight,  that  it  is  strong  sight,  "^Tiat  a  fallacy,  to  suppose 
that  a  diseased  eye  is  better  than  a  sound  one!  The  alterations  are 
merely  those  caused  hy  senile  changes  in  the  lens  and  in  the  ciliary 
muscle.  They  are  most  developed  in  low,  but  slight  in  mctHum, 
and  not  at  all  in  liigh  myopia.  Some  loss  of  acH?ommodation  is  first 
noticed.  The  near  point  has  receded.  It  may  so  happen  that  low 
convex  lenses  tire  required  fur  seeing  near  objects.  This  explains  the 
common  puzde  that  the  same  eyes  sometimes  want  both  convex  and 
concave  lenses.     In  time  the  far  point  recedes. 

Myopic  pf/e«  may  be  tUmmilur  tn  i/ieir  rr/ractioa,  the  one  being 
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negfHiplited  than  the  other,     WTiile  this  is  rare  in  low,  it  is  very 
^f^f^wmMn  in  high  mjopm. 

Quo  ©y©  niay  be  myopic,  and  its  fellow  normal,  or  pregbyopic^  or 
lurpffinetTopic. 

Bm^ernkfT  msion  is  qften  lost  in  high  mtjopia,  TMb  is  owing  mostly 
»  •  TifHjual  vieion  of  the  eyes,  the  disparity  above  spoken  of, 
,|]i*>nee  of  which  one  eye  onl}^  is  used.  But  it  may  he  lost 
without  any  Wsual  dispmdty,  and  through  paralysis  of  one  of  the 
ititemal  recti  muscles,  or  both  of  them,  by  which  squinting  is 
pnxluced. 

patholoijical  sfaffJi  of  the  mtjopie  eye.  There  are  certain  morbid 
coalitions  of  several  of  the  ocular  tissues  which  are  mo&t  marked 
lu  liigh  myopia ;  less  in  the  medium  degree ;  least,  and  sometimes 
not  at  a11»  iia  the  low  form. 

7«  ihe  choroid  coat  the  most  palpahk  changes,  ensue.  The  membrane 
is  pnietically  atrophied  at  the  fundus  of  the  eye,  espeeially  in  the 
Ticinity  of  the  optic  nerve,  and  for  tlie  most  part  on  its  out^^r  edge, 
oonstituting  the  so-called  mjopio  crescent,  A  circumscribed  form 
of  the  affection  is  frequently  in  association  with  thinning  of  the 
iHin-esponding  portion  of  the  sclerotica,  a  state  which  is  designated 
stai'hylonia  posticum.  Hence  it  is  that  the  t^rms  nijopia  and 
gtaphyloma  postieuin  are  ofleii  used  sjTionymously.  I  must  speak 
of  the  atrophy  in  detail 

JHyopic  crescent.  This  is  a  cresentic,  strongly  reflecting  surface, 
mostly  e3dsting  botween  the  outside  of  the  nerve  and  the  bmmdary 
of  the  pigment  uf  the  clioruid.     Fig.  194  ijs  a  good  illustration. 


nifoP^  <^r^<»«^'     *'*  lormbifttion  of  optic  nerve,    n,  tlic  di*k,     a, »,  rotiinil  (irtoricv. 
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In  its  development  it  acquires  a  paler  shade  than  the  rest  of  the 
rhoroid,  aiid  at  first  the  larger  dioroidal  vessels,  ext^eiiiding  across  it, 
in  a  hi>rizontal  or  radiating  direction,  aro  fmiuently  seen  with 
unnatural  clearness.  They  seem  more  nimierous  than  natural, 
because  the  smallest  of  them  are  seen  against  the  white  ground- 
Between  the  Btraightened  vesecls,  the  remaining  pigiTient  in  the 
stroma  appears  as  small  ohlong  hn:iwnish-grey  Bpots,  and  the  choroid 
capillaries  seem  no  longer  to  carry  hlood.  The  atropliicd  place 
now  looks  grey  or  marhled,  and  at  last  wliite,  reflecting  with  greater 
power  than  the  nerve  surface  itself,  although  tlie  latter  hoa  also 
heeomc  wliiter.  Sometimes,  especially  nesir  the  mai*giii,  some  darker 
pigment  s|>ots,  pigmented  epithelium,  resembling  those  in  the  adjoin- 
ing red  tissue,  remain  in  the  atrophied  place.  Oecasioimlly  it  is 
much  excavated  ;  this  is  ajiparent  hy  the  nurve  in  the  retinal  vessels 
on  its  outer  margin.  The  crescent  is  therefore  caused  by  the 
sclerotica  going  tlirough  the  atrophied  choroid.  The  stroma 
pigment  in  the  intervascular  spaces  is  diminished^  and  the  epithe- 
lium of  the  pigment  cells  is  reduced- 

So  f^ir  the  term  crescent  applieSjbut  there  ore  varieties  in  this  fonn 
of  the  atrophy.  The  degeneration  may  pass  in  a  diifuse  manner,  and 
without  boundary,  into  the  nonnal  tissue.  It  may  be  so  slight, 
whether  diffuse  or  defined,  as  to  be  only  just  noticeable.  It  may  he 
semi-annular,  and  the  longer  it  is,  the  broader  it  also  is.  It  may 
he  annular,  completely  encircling  the  disk,  in  which  case  it  is  always 
broader  on  tlie  outer  than  on  the  inner  side,  wliero  it  is  often 
narrower  than  above  and  below.  It  may  be  bounded  very  irregu- 
larly, being  ramified.  Or  it  may  stand  as  an  isolated  spot,  a  little 
separated  from  the  disk.  "VVlierc  it  is  lai'go  enough  to  bo  called 
extensive,  other  parts  of  the  choroid  are  generally  diseased, 

Lijw  myopia  may  exist  in  young  persons  \^dthout  the  atropliy, 
although  it  is  rarely  absent  at  the  fortieth  year.  Tlie  higher  the 
myopia,  the  more  surely  and  earlier  is  the  atropliy  present. 

It  %vl11  be  more  convenient  to  show  how  the  crescent  is  formed 
when  I  am  describing  staph^doma  postieum. 

TItc  (iid\  In  high  degrees  of  myopia,  this  undergoes  a  partly 
apparent,  and  a  partly  true,  change  of  form.  Respecting  the  first, 
the  horizontal  diameter  often  seems  compai-atively  smaller.  Respect- 
ing the  second,  where  the  choroidal  atrophy  is  external,  the  greatest 
diameter  is  in  a  direction  perjiondieular  to  tlie  axis  of  such  atr^jphy. 

In  yoimg  myopic  persons  the  disk  is  particularly  red,  constituting 
capillary  hypcTttmiia.  In  other  respects  it  is  not  altered-  Later  in 
life,  in  high  degrees,  the  defect  is,  on  the  contrary,  in  general, 
strongly  reflecting.    Frequently,  it  is  partially  &np*n  fieinlly  excavaterl, 
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degree  of  pathological  and  practical  interest  which  is  not  inferior  to 
that  appertaitiing  to  any  of  the  abnormal  states  of  the  eyo,  in 
association  with  the  defeets  in  question. 

A  preliminary  partial  anatomical  survey  of  the  region  of  the 
eyeball  whieh  reeeivos  the  optic  ner\*e^  is  reqnis^ite  for  the  proper 
explaining  of  the  morbid  stnietural  changes  which  ensue.  A  figure 
ali^o»  after  Donilers,  will  aftord  nmterial  assistance.  To  Ed.  Jaeger 
especially  the  honour  is  due  for  working  out  this  subject  in  a  series 
of  dissections. 

FifJ.  lot. 
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The  optic  nerve  has  a  double  Obrous  sheath,  an  outer  and  thicker 
one,  (7,  which  becomes  identified  at  a  with  the  sclerotica,  and  an 
internal  and  thinner  one,  h^  wliich  accompanies  the  nerve  as  far  im 
the  choroid  r/,  and  externally  joins  it^  throwing  also  some  fibres  into 
the  sclerotica  h' ;  while,  internally,  it  blends  with  the  kmina  eribrosa 
g.  Between  the  two  fibrous  sheaths,  o  and  /\  is  the  connective 
tissue-sheath  r,  eonsisting  of  loose  connective  tissue,  which  ptisses 
close  to  the  lamina  cribroea  r\ 

Fjfl.  106. 


The  morl>i*l  anatomy  will  now  Ije  more  readily  understood.     Fig. 
1&6,  also  from  Donders,  represents  a  section  of  the  region  with  which 
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takes  place  often  only  at  one  side,  and  indeed  principally  at  the  out- 
side, with  which  the  atrophic  crescent  keeps  pace  at  the  same  side. 
The  number  of  my  observations  is  not  sufficiently  great  to  enable  me 
to  form  a  positive  opinion,  but  it  appears  to  me  very  likely  that,  if 
the  apex  of  the  staphyloma  falls  neariy  in  the  optic  nerve,  the  outer 
sheath  has  given  at  all  sides  of  the  nen^e,  and  that  to  this  the 
annular  and  circular  atrophy  of  the  choroid  also  correspond.  If,  as 
is  usually  the  case,  the  apex  of  the  staphyloma  is  situated  at  the 
outside  of  the  optic  nerve,  atrophy  of  the  choroid  is  also  found 
especially  at  this  side ;  and  even  the  fact,  that  the  yellow  spot,  to 
which  the  apex  of  the  staphyloma  often  corresponds,  is  situated  at 
the  outside  of  and  a  little  beneath  the  nerve  surface,  and  that  the  axis 
of  the  atrophic  crescent  usually  extends  in  this  same  direction,  indi- 
cates most  distinctly  that  there  is  a  connection  between  the  apex  in 
question  and  the  direction  in  which  the  atrophy  of  the  choroid 
advances.  Whether  the  sharply-defined  atrophy  of  the  choroid  does 
not  reach  farther  than  over  the  extended  connective  tissue  h\  I  cannot 
decide."  Again,  "  In  the  ordinary  cases,  when  the  optic  nerve  does 
not  lie  in  the  apex  of  the  staphyloma,  it  may  be  a  question,  whether 
the  extension  does  not  commence  rather  in  the  region  of  the  yellow 
spot,  and  only  secondarily  become  communicated  to  the  outside  of  the 
optic  nerve.  This  view  is  the  more  admissible,  not  only  because  by 
it  the  position  of  the  optic  nerve  at  the  inside  of  the  ellipsoid  would 
be  explained,  but  also  because  in  very  young  persons,  with  com- 
paratively high  degrees  of  myopia,  the  crescentic  atrophy  of  the 
choroid  is  still  often  absent,  or  at  least  is  very  slight.  We  can  also 
very  easily  imagine  how  extension  in  the  region  of  the  yellow  spot 
gives  rise  to  the  atrophy.  In  the  yellow  spot  the  choroid,  which  here 
aboimds  in  pigment,  is  more  intimately  connected  with  the  sclerotica. 
If  the  membranes  here  give  way  backwards,  the  extension  will  be 
equal  on  all  sides,  and  the  choroid  will,  moreover,  the  more  easily 
maintain  its  connection  with  the  sclerotica  because  precisely  here  it  is 
more  intimately  connected  with  it." 

The  anatomical  changes  which  ensue  in  staphyloma  posticum,  are 
attended  by  an  alteration  in  the  form  of  the  posterior  part  of  the 
eyeball.  The  actual  figure  will  depend  on  the  form,  the  extent,  and 
the  position  of  the  myopic  orescent.  Where  the  staphyloma  is 
extensive,  the  polar  portion  of  the  sclerotica  is  flattened.  Sometimes 
the  sclerotica  becomes  pointed,  the  eyeball  running  to  a  point  at  the 
optic  nerve.  Sometimes  it  bulges  on  both  sides  of  the  optic  nerve. 
The  relative  positions  of  the  optic  and  the  corneal  axes  therefore 
vary  much.  This  stretching  of  the  sclerotica  produces  the  bluish  ap- 
pearance which  is  so  characteristic  of  ordinary  staphyloma  sclerotica. 
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TTie  developDiont  of  tlio  stapli^^Ioraa  always  increases  the  lenj 
of  the  antero-posterior  diameter  of  the  eyeball. 

I  cannot  but  attribute  the  origin  of  staphyloma  postieum  to  a  con- 
genital condition,  a  state  of  congenital  weakness  i>f  the  paiis  around 
the  optio  nerve,  but  espeoiallj  mi  its  outer  bide,  by  wOiich  they  are 
incapable  of  the  resistance  required  to  preserve  the  integrity  of  the 
eyeball  under  certain  trying  conditions.  That  it  rmses  out  of  1 
an  aiTt'st  of  development  is  most  probable^  from  what  is  known 
about  the  formation  of  the  back  of  the  foetal  eyo,  the  separate 
growth  of  the  side«,  and  the  idtimate  closure.  The  oongenital  defect  i 
of  colol>oma  of  the  choroid,  Btrengtliens  this  theory.  As  the  last 
point  in  evidence  may  be  mentioned,  the  occasional  existence  of  tlio 
staphyloma  in  infants. 

That  staphyloma  postioum  arises,  and  that  it  may  prngress,  without  I 
any  inflammation  of  the  interior  of  the  eyeball,  is  eei-tain.     "When  it  ^ 
is  in  slight  degree,  it  is  sometimes  accompanied  by  s^Tiiptoms  of  J 
iiTitation  wliich  may  be  imxniportaut.     ^\nien  it  is  in  high  degree, 
inflammation  is  often  present,  especially  at  a  late  period. 

State  of  sight  tirmutj  out  of  pafhohcpcai  chaugcs  in  the  m^aj/ic{ 
eye. 

In  low  myopia  we  hear  of  no  complaints.  It  is  in  the  m(»clium  and^ 
the  high,  that  there  is  disturbance  of  sight,  superadded  to  the  defect  j 
of  refraction. 

It  is  often  a  matter  of  astonishment  to  surgeons  to  find  marked  ^ 
auatomical   changes    in    the   i'undus   oculi,   with   slight    subjective 
symptoms,  or  none.      This  is  explained  by  the  alterations  being 
chiefly  in  the  elioroid,  and  of  ^!ow  growth,  and  by  which  gradiuil 
development  the  retina  is  but  little  influenced.     There  is  not  any 
very  marked  effect  till  there  are  changes  in  the  region  of  the  yellow  \ 
spot.     Even  with  a  few  atrophic  patches  of  white  and  yeUow,  there ' 
may  be  tolerable  central  vision,  but  ditfuse  atrophy  may  here  spoil] 
the  sight.     Rapid  deveh^pment  of  staphyloma  postieum  is  alwaya 
attended  by  marked  dotcriuration  of  visual  |iower- 

Muaao  volitantos,  small  or  large,  black  or  grey,  and  photopsia, ' 
are  early  eft'ects,  that  cause  much   distress.     They  produce   much 
mental  depression  fnim   tlieir  supposed  association  with  blinduees. 
The  pathologiciil  muscto  may  be  floating  or  fixed.     They  are  due 
reepectively  to   prolilt-ration  of    the   hyaloid  cells,  and   to  partial-^ 
detachment  of  the  ohon>id  and  retina,  spots  of  atrophy  chiefly  in  tho  ™ 
lower  half  of  the  eyeball,  from  serous  exudation  or  extravasation  of 
blood,  or  retinal  htemorrhage. 

Tho  enlargement  of  the  blind  spot  is  a  common  occtuTGBCJe,  At  ^ 
firat,  the  outer  part  of  the  object  looked  at,  is  misty,  then  a  blat^k 
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spot  is  formed,  and  this  always  appears  in  the  visual  field,  and  causes 
partial  interruption  to  vision. 

Fatigue  of  the  eye,  consequent  on  close  use  of  it,  and  pain,  follow 
in  tlie  next  stage,  and  are  accompanied  with  hypercomia  within  and 
without  the  eyeball.  The  disturbance  is  greater  when  the  existing 
ocular  tension  and  extension  of  the  retina  give  rise  to  general  irritation 
of  the  latter.  Now  amblyopia  may  ensue,  so  that  print  and  writing 
look  dim,  and  there  is  imperfect  definition  of  everything.  Straight 
edges  seem  irregular  or  broken,  or  curved  lines  are  distorted  and 
interrupted. 

Contraction  of  the  field  of  vision,  or  limitation,  as  it  is  more 
commonly  called,  declares  the  loss  of  retinal  impressions. 

Without  limitation  of  the  visual  field,  or  sootomata,  and  even 
when  the  ophthalmoscope  does  not  reveal  a  morbid  fundus  oculi,  direct 
vision  may  be  much  diminished  in  the  region  of  the  yellow  spot. 

The  vitreous  humour  is  morbidly  influenced  when  the  fundus  oculi 

is  unusually  diseased,  and  floating  exudations  may  trouble  the  patient, 

and  even  interfere  with  vision.    Fluidity  of  the  himiour  often  ensues. 

Opacity  of  the  lens,  cataract,  is  a  likely  complication,  after  the 

above  changes  have  occurred. 

Treatment,     Practical  surgery  is  inapplicable. 
The  defect  in  any  degree,  is  incurable.    Only  relief  can  be  afibrded, 
and  this  by  the  means  of  concave  IcTises. 

It  is  for  medium  and  high  myopia,  that  treatment  is  chiefly 
required. 

First,  as  to  concave  lenses  therewith  to  overcome  the  errors  of  refraction. 
These  give  upright  virtual  diminished  images  of  objects  at  the 
person's  far  point,  or  a  little  beyond,  and  make  them  clear  and 
perceptible,  with  the  exercise  of  a  little  more  effort  of  accommodation, 
and  at  a  greater  visual  angle,  than  the  normal  eye  would  require  for 
seeing  the  same  distinctly.  Such  lenses  also  make  the  objects  appear 
at  a  greater  distance  than  they  really  are.  This  efiect  has  been  thus 
explained.  The  myopic  eyes  with  their  appropriate  lenses,  really 
see  the  virtual  images  of  distant  objects,  at  the  negative  focal  length 
of  the  lenses,  but  mentally  refer  them  to  their  true  planes  of  situation. 
Mr.  Laurence,  from  whom  I  quote,  gives  an  experiment  in  illustration. 
He  writes:  "  View  the  object  with  either  eye  in  such  a  way  as  to  see 
it  simultaneously  both  through  and  not  through  a  lens ;  we  then  at 
once  perceive  the  object  at  its  real  distance  from  the  eye,  its  image  at 
a  distance  from  the  lens  exactly  equal  to  its  focal  length." 

Certain  rules  mhst  be  attended  to  in  the  selection  of  lenses.  Too 
strong  ones  make  myopic  eyes  hypermetropic,  and  thus  produce  a 
constant  strain  upon  whatever  amount  of  accommodation  that  exists, 
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and  iUf^r*A*y  devfjiop  bad  ocni0eqii0iicoe  in  tlio  ovor-dintende 
Tli«j  d'  g^nxf  of  tht*  myopia  must  be  first  determined^  and  for 
the  tc^i  print  ftbould  Iw  employed,  A^oertaiB  carefully  the  disti 
at  wliuli  the  jfaragntpb  number  three,  or  four,  or  even  five,  cai 
tlirttiiifftly  rciad.  Ttial  is,  aM«rtaiu  the  far  point.  If  it  be  legibb 
nay  mght  inohoH,  Unm-a  of  seven  inched  and  a  half  value  wil 
thooruticttlly  required  io  neutralize  the  myopia.  Half  an  ine 
alluwed  for  the  difftanoe  from  the  eyeballa  to  the  Ienae«.  WTien 
far  point  excetHlu  twelve  incliea,  the  distance  from  the  eyebalk* 
leuiKiM  may  be  diareganled*  In  practice,  however,  it  will  geifl 
be  found  that  lenses  FM^  choBen  are  too  strong.  I  will  explain  ' 
In  rearliiig  at  a  distance  of  eight  inches,  there  is  necessarily  i 
niderable  convt^frgonoe  of  the  optic  axe«,  and  a&Bociate<l  with  this,  t 
ii*  tt^nuion  of  the  ciliary  muJK;leBy  »o  that  the  eyes  are  accommod 
for  near  vision ;  but  when  the  leniee  are  put  on,  and  distant  ob 
are  lookod  at,  the  eyeballfl  become  parallel,  the  ciliary  muscles 
relaxed,  thu  *?ry»talliiie  lenscH  boconio  less  convex,  and  the  refnu 
powcT  of  tho  eyc«  iMjing  thus  considerably  reduced,  they  dfl 
require  m  mut-h  opti(!tU  Iiel]j.  Sut^h  a  test,  then,  is  mer^ 
appnixiinative  one.  Tlie  refniirod  ac^curacy  is  readily  obtained 
snpplr^nioiiting  uiiothor,  I^et  the  same  lenses  be  used  for  lookinj 
the  twentieth  paragraph  of  the  test  print,  at  the  distance  of  tw< 
feet  Th(*n  liold  hofiire  them  a  pair  of  convex  lenses  of  a  very 
viilin%  miy  ;',,  or  -J„.  If  these  act  as  correctom,  and  improve 
vision,  it  shows  that  the  coneavo  lenses  are  too  strong.  Hhotild  t 
(Itjti'rifjrate  tlie  vision,  remove  them,  and  supply  their  place  wit 
pair  of  c^jiu'avcs  of  very  low  value,  to  make  sure  that  the  origi 
are  strong  enough.  If  the  vision  ha  improved,  it  is  evident  thaO 
are  not  siiflitjicnily  gtrcnig.  hy  applying  these  rules  with  coifl 
in  dr'tail,  NiiflHi«'tit  ae^nirafy  ran  bo  got.  As  an  invariable  r 
cuiu'avt?  hiihc^K  r<  tlueo  in  a  degree  tin'  acuteness  of  visiq 
myopic  p(THoji. 

Whf'fhvr  fipi'i'tarl(*H^  an  I  ahnU  now  mt/  iUHfrnd  of  femes ^  oti^ 
lined  for  rcadimj  ami  close  nork^  and  \f  so,  whether  the  mme  sh4l 
employed  for  near  and  for  dUtant  vkion^  is  next  to  be  considered, 

AVlion  th«i  myopia  is  low,  in  wliic-h  cmisc  there  is  generally  sT 
aiufmnl  of  afconimodiition,  spectacles  are  not  necessary  for  wha 
(mllud  close  use  of  ilin  vyv^.  A  person  vdih  refraction  so  li 
d«^fnc4ivf\  holdfi  his  book  nearly  as  far  as  he  whoso  eyes  are  nom 
Jl*>  unglit  not  to  use  Bpcctackm  to  look  at  anything  within  the  li 
of  (^l(»ar  vision,  beoause  if  ho  do,  he  will  miduly  tax  his  occommodati 

\V1icn  the  myopia  is  niiHliuiii,  and  the  accommodation  ia  gc 
Bpootaclos  will  Im!  moHt  likoly  required  for  readiiig,  because  the  b 
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ought  not  to  be  held  nearer  to  the  eyes  than  eleven  or  twelve  inches, 
and  the  same  will  generally  suit  also  for  far  vision. 

When  the  myopia  is  high,  for  instance  ^  or  higher,  spectacles  must 
be  always  used.  Type  cannot  be  read  unless  it  be  held  close  to  the 
eyes,  and  with  the  inevitable  forced  convergence,  the  recti  muscles 
press  the  eyeball,  and  thereby  increase  any  existing  staphyloma,  in  a 
manner  already  explained.  I  have  mentioned  too  that  often  to 
relieve  the  discomfort  which  ensues,  one  eye  only  is  used.  The  loss 
of  binocular  or  stereoscopic  vision,  is  more  than  compensated  for  by 
the  acquired  comfort.  For  reading  and  writing,  and  seeing  all  near 
objects,  spectacles  are  indispensable.  But  it  must  be  remembered  that, 
if  the  very  slight  accommodation  which  exists  be  quite  neutralized, 
an  unpleasant  effect  will  be  produced,  because  the  images  are  so  very 
much  reduced.  It  is  enough  if  a  book  in  ordinary  type  can  be  read 
at  a  distance  of  fourteen  inches.  Higher  spectacles  will  be  needed 
for  seeing  distant  objects,  and  it  is  better  even  here  not  to  neutralize 
the  myopia  altogether  if  spectacles  be  always  worn.  The  neutral- 
ization is  admissible  only  if  hand-glasses  be  occasionally  resorted  to. 
But  the  far  sight  in  very  high  myopia  is  seldom  satisfactory,  and 
the  loss  of  accommodation  limits  the  extent  of  visual  range. 

It  is  a  good  practical  rule,  to  adapt  the  spectacles  to  the  actual 
visual  necessities  of  the  individual.  Ascertain  what  is  required  of  his 
eyes,  learn  what  is  the  minimum  demand,  for  by  this,  comparatively 
low  powers,  according  to  the' degree  of  the  myopia,  may  suffice,  a 
matter  of  no  small  advantage,  as  I  shall  show. 

The  myopic  eye  can  nev^r  be  niade  equal  to  the  emmetropic  eye,  especially 
with  respect  to  the  relative  degree  of  accommodation,  for  each  con- 
vergence. The  difference  is  in  proportion  to  the  high  degree  of  the 
myopia.  When  spectcujles  of  high  value  are  used,  the  retinal  images 
are  much  reduced,  and  objects  that  lie  very  wide  of  the  visual  line  are 
distorted,  on  accoimt  of  the  great  deviation  of  the  lateral  rays.  These 
disadvantages  are  intensified  as  their  value  increases.  And  they  are 
so  much  the  more  apparent  if  there  be  amblyopia.  In  consequence 
of  this,  I  generally  encourage  the  use  of  lower  spectacles  than  would 
be  ordinarily  selected  for  seeing  at  long  ranges.  Stenopeic  spectacles 
may  now  be  of  use,  by  reduci^jg  the  circles  of  dispersion. 

In  high  myopia,  even  with  the  most  artistically  adjusted  spectacles, 
vision  is  very  often  imperfect,  jfrom  the  incidental  pathological  con- 
ditions of  the  choroid,  and  of  the  retina,  already  described,  and  besides, 
jfrom  the  elongation  of  the  eyeball,  and  the  consequent  stretching  of 
the  retina'  also  mentioned,  whereby  its  perceptive  power  is  diminished. 
With  such  defect  and  disease,  the  less  minute  work  that  is  done,  the 
better  for  the  eyes. 
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The  rccognUion  ami  treatment  of  intra-ocular  irritation  and  inflam- 
mation,  no  vfwommon  effects  of  high  nujopia. 

All  noular  oongestion  tonds  to  increase  any  existing  staphyloma 
post  i  cum. 

Capillary  liyperaoniia  of  the  retina  and  of  the  disk  is  a  common 
state,  but  it  seldom  becomei?  intense  and  passes  into  definite  disease, 
imleas  the  eyes  are  overworked.  Tluni  tlxere  arise  fatigne  and 
pain,  and  muscte,  with  Bometimes  intolerance  to  light.  Spasm  of 
accommodation  may  be  brought  on,  Initation  even  of  a  high 
degree  may  arise  in  youtli.  An  examination  with  the  ophthalmoscope 
makes  the  diagnosis  sure, 

A  decided  inflammatory  attack  of  the  internal  timics  could  not  bo 
mistaken.  Besides  the  subjective  s^Tni>tomSj  there  woidd  be  objective 
ones  within  the  eyeball,  as  I  have  said,  and  very  olten  also.^ithout 
it.  Such  disturbance  involves  tho  retina  and  the  choroid.  The 
Yitroons  humom'  frequently  participates  in  the  inUammatory  action. 

These  several  morbid  conditions  are  produced  by  other  causes,  as 
well  as  by  myopia.  The  treatment  is  on  this  aoeoimt  systematically 
given  in  the  chapter  where  the  diseases  of  the  choroid  and  the  retina 
are  considered.  But  I  must  speak  here  of  the  deleterious  effects  of 
wearing  improper  spectacles,  and  say  what  is  called  for  remedially  in 
this  respect. 

Unduly  high  spectacles  may  produce  an  attack  of  inflanmiation. 
All  myopics  have  a  tendency  to  get  improper  ones.  The  spectacle- 
makers  encourage  them  in  the  em^r,  ^^Hien  the  eyes  are  affected  fi^ni 
this  cause,  they  should  ho  rested.  They  should  not  be  used  by 
artificial  light,  nor  used  at  all,  for  close  ^i^ion.  After  the  attack 
seems  to  have  passed,  the  cessation  from  work  ^411  besides  rest  the 
accommodation,  and  then  there  can  be  ascertained  the  minimum 
jiower  of  the  spectacles  that  will  be  sulfioient  for  the  ordinary  demand 
that  is  made  on  them,  and  such  only  should  be  used.  At  first,  they 
ought  not  to  be  subjected  to  any  prolonged  work,  but  rested  for  a  few 
minutes,  at  intervals,  which  should  be  regulated  according  to  tha 
cnT^umstances  of  individual  cases. 

While  reading,  the  book  sliould  lie  raised  to  the  head,  to  avoid  any 
tendency  to  ocular  congestion,  which  a  stooping  position  may  occasion. 
Writing  should  be  done  at  a  higli  and  sloping  desk. 

Diuing  an  attack  of  intense  invitation  or  inflammation,  in  elderly 
and  old  persons,  there  might  be  mai*ked  decHnc  in  the  acuteness  of 
vision  in  the  course  of  a  few  weeks  or  months.  Yet  if  there  be  no 
palpable  morbid  internal  changes,  there  is  hope  not  only  of  preventing 
any  such,  but  also  of  improvement  in  tlie  subjective  symptoms,  by 
which  residing  and  writing  may  be  affected.     But  there  can  be  little 
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scope  for  the  restoration  of  direct  vision,  if  the  visual  field  he  obscured 
by  a  defined  scotoma,  and  still  less,  if  the  cause  of  such  be  ophthal- 
moscopically  visible.  In  such  a  case  complete  blindness  is  likely  to 
follow,  although  it  is  not  inevitable.  There  is  always  a  tendency 
to  the  recurrence  of  an  inflammatory  attack,  and  where  it  has 
done  structural  damage,  each  additional  one  is  apt  to  spoil  the  eye 
more. 

At  all  times,  the  use  of  very  high  spectacles  dazzles,  and  the  inconve- 
nience is  so  great  that  often  they  are  put  away,  and  others  are  resorted 
to  which  are  too  weak  to  sufficiently  neutralize  the  myopia.  The  evil, 
which  is  often  a  very  serious  one,  may  be  remedied  by  the  very  simple 
expedient  of  tinting  the  lenses,  instructions  for  effecting  which  are 
given  in  the  chapter  on  the  Construction  of  Spectacles. 

Precautionary  and^  in  a  manner,  preventive  measures,  applicable  in  early 
life.    This  applies  to  the  emmetropic,  as  well  as  to  the  myopic  eye. 

A  child  who  is  very  fond  of  reading,  and  is  always  over  a  book, 
should  be  made  to  interrupt  the  habit,  so  as  to  avoid  the  prolonged 
use  of  his  eyes  for  hours,  and  the  consequent  fatigue.  There  should 
be  a  break  and  a  rest.  Two  hours'  reading  or  writing  at  a  time  is 
enough.  Minute  print,  especially  from  bad  type,  should  be  ^voided. 
The  smaller  the  print  the  closer  must  it  be  held  to  the  eyes,  and  the 
greater  must  be  the  convergence  of  the  eyeballs,  with  all  the  accruing 
disadvantages  already  spoken  of.  That  print  only  should  be  used 
which  can  be  read  at  least  ten  inches  from  the  eyes.  It  should  be 
raised  to  the  eyes  so  that  stooping  is  avoided.  There  should  be 
always  sufficient  light  for  reading,  whether  by  day  or  artificial  light. 

The  myopic  child  demands  all  the  above  rules,  even  with  stricter 
application,  and  more  especially  if  the  atrophy  of  the  choroid  aroimd 
the  optic  disk  be  diffuse  rather  than  drcimiscribed.  He  is  sure  to  carry 
his  eye  nearer  to  objects  than  his  myopia  requires.  As  soon  as  it  is 
discovered  that  his  myopia  is  medium  or  high,  he  should  be  supplied 
with  spectacles.  There  can  be  no  greater  mistake  than  to  withhold 
them.  His  employment  should  not  be  that  which  requires  laborious 
use  of  the  eyes  on  minute  work.  If  he  receive  sufficient  optical  help, 
and  if  due  attention  be  paid  to  every  general  therapeutic  rule  relating 
to  his  defect,  and  if  he  avoid  over- working  his  eyes,  he  will  most 
possibly  escape  the  actual  diseases  incidental  to  his  myopia,  and  even 
irritation  and  the  discomfort  which  arises  out  of  it. 

Boys  seldom  receive  attention  on  account  of  near-sightedness.  I 
am  frequently  consulted  about  myopic  girls,  because  of  their  not 
being  able  to  see  music  without  poking  their  heads  over  the  keys  of 
the  piano.  The  music  learning  is  nearly  always  the  starting  point 
for  attention  to  their  eyes. 
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A.d(iptathn  of  spefttaviea  when  the  eyes  haw  (lijf'f  rent  foci.  To  furmSI 
each  oye  with  a  lens  aceoixliug  to  its  iudividual  want,  is  adiiiis«il»ld 
so  long  OS  the  ditfereiice  in  the  refracition  is  less  than  oue-thirtietli. 
"With  greater  disparity,  the  eye  which  is  usually  employed  for  distau^ 
vision,  naiuely  the  least  near-sighted  of  the  two,  should  ho  i^uppHedH 
with  a  lens,  while  the  otlier  is  kft  alone,  hocause  a  lens  adapted  to  it 
as  well  w^ould  eause  confusion  of  vision. 

^V////e  eh(Vifjf\s  in  thr  mynpic  n/e  frqnire  changes  of  mpectaefes,     Th^j 
value  of  which  must  ho  decreased  as  the  far  point  reoedes. 


ASTIGMATISM.      CYLINDRICAL   EYE. 
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The  term  astigmatism  is  used  to  express  a  state  of  sight  resulting 
from  w^ant  of  s}Tnnietry  in  the  anterior  portion  of  the  eyeball,     ITie 
rays  of  light  do  not  niiite  hy  oonvergenoe,  and  foiTa  in  a  regnlarj 
maimer  in  one  point  or  focus  on  the  retina,  but  reacrh  it  partiiilly 
iiTOgnlaidy,  some  of  them  eoiiiing  to  a  focus  in  front  of  it,  or  no| 
foiiniug  auy  foeus,  whereby  circles  of  dispersion  or  diffusive  images^ 
lall  on  the  retina,  and  indistinotuess  of  vision  is  prcjduced. 

Wo  owe  the  recognition  of  astigmatism  to  oiu^  count lymen :  Dr#i 
Thomas   Young,   who   showed    that  it  exists   nearly  in   all   eyeM 
Astronomer-royal  Aiiy  i>ointed  out  when  it  passes  into  a  condition 
of  disease,     IVofessor  "Wliewell  invented  the  name.     Until  wltluuj 
a  few  years,  the  subject  was  treated  of  only  in  English  literature, 

Nontiiil  mtigmatmn.     The  oomea  is  not  of  a  unilbrra  cur\*ati 
but  has  diflerent  radii  in  its  several  meridians.     It  i&  not  a  segmentl 
of  a  sphere;  that  is,  a  surface  of  revolution  in  w^hieh  the  curvature  of  i 
all  its  seetions  through  the  axes  is  equal.     It  is  a  segment  of  an 
ellipsoid,  and  the  axes  are  unerpinl,  and  therefore  it  refracts unequQlly 
in  its  meridians.     The  most  iiuirked  deviations  from  symmetry  are 
called  for  the  purposes  of  teaching  the  liliief  or  prindpal  meridians,^ 
more  correctly,  astigmatic  meridians ;  and  these  are  usually  found  in 
the   vertical   and   the  hoidzontal    directions,      Such    directions  are 
seldom  strictly  vertical  or  horiisontal,  indeed,  they  vaiy  conaiderablj'  ;:■ 
thcrefoi*e  when  they  are  spoken  of  as  being  in  the  one  or  the  other  of 
these,  it  must  bo  understood  that  the  term  ineludes  variations.     The 
eurvature  of  the  vertical  meridian  is  generaOy  the  greater  of  the  two*^ 
There  are  exceptions,  so  that  the  maximum  of  curvature  jnay  be 
horizontal,  and  the  minimum,  vertical. 

In    consequence    of  this   abnost    universally   prevailing    corneal 
arrangement,  and  of  there  being  only  one  fixed  and  definite  power  j 
of  accommodation ,   vcxy  few  persons  can   see    all  ptuts  of  objt 
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equally  well.  Vertical  and  horizontal  rays  of  light  have  somewhat 
diflFerent  foci.  It  is  found  that  fine  vertical  and  horizontal  lines 
which  are  on  the  same  plane,  for  instance,  drawn  on  the  same  piece 
of  paper,  are  not  successively  seen  at  the  farthest  point  of  distinct 
vision  with  the  like  definition,  but  that  as  a  rule,  the  vertical  are  better 
made  out  farther  than  the  horizontal.  In  the  same  kind  of  experi- 
ment, two  threads  made  to  cross  each  other  at  right  angles,  and  at 
the  same  plane,  are  not  discerned  with  the  same  acuteness.  To  get 
equal  sharpness,  the  one  must  be  brought  nearer  to  the  eye  than  the 
other.  This  is  the  explanation :  In  order  to  see  the  verdcal  line 
acutely,  the  rays  which  diverge  from  it  in  a  horizontal  direction 
must  be  brought  to  a  focus  on  the  retina.  It  is  not  necessary  that 
those  diverging  in  a  vertical  direction  should  also  converge  into  one 
point,  as  the  diffusion-images  still  existing  in  a  vertical  direction 
cover  one  another  on  the  vertical  line.  On  the  other  hand,  in  order 
to  see  a  horizontal  line  acutely,  it  is  necessary  only  that  the  rays  of 
light  diverging  in  a  vertical  plane  should  unite  in  one  point  upon 
the  retina.  Horizontal  lines  are  generally  acutely  seen  at  a  shorter 
distance  than  vertical  ones  ;  consequently,  rays  situated  in  a  vertical 
plane,  which  are  refracted  in  the  vertical  meridian  of  the  eye,  are 
more  speedily  brought  to  a  focus  than  those  of  equal  divergence 
situated  in  a  horizontal  plane ;  and  the  vertical  meridian,  therefore, 
has  a  shorter  focaj  distance  than  the  horizontal. 

So  long  as  the  astigmatism  keeps  within  a  certain  limit,  it  is 
practically  unimportant.  Thousands  of  astigmatic  persons  are  not 
aware  of  their  natural  defect,  and  this  shows  that  the  asymmetry  is 
seldom  sufficiently  marked  to  interfere  with  ordinary  occupation. 
While  then  it  does  not  spoil  the  acuteness  of  vision  and  needs  no 
appliance  for  correction,  it  is  called  normal ;  but  when  it  is  so 
substantial  an  optical  deviation  as  to  require  to  be  neutralised,  it  is 
called  abnormal.  The  distinction  is  of  course  an  arbitrary  one, 
because  there  is  no  natural  boundary,  and  any  degree  of  the  defect  is 
capable  of  being  detected.  Again,  a  person's  occupation  will  have 
a  determining  infiuenoe.  A  degree  that  would  be  unnoticed  when  the 
eyes  are  employed  in  seeing  large  objects,  may  be  at  once  distressing 
when  minute  work  has  to  be  done. 


REGULAR  ABNORMAL   ASTIGMATISM. 

The  existence  of  this  is  mainly  due  to  asymmetry  of  the  cornea. 
In  a  high  degree  there  is  sometimes  a  complication  arising  out  of 
asymmetry  of  the  crystalline  lens,  although  the  corneal  influence 
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oorroborativo  of  the  pr^esenoe  of  astigraatism,  however  strong  a  sue- 
pioion  it  might  arouse  of  its  oxiKtenoe.  A  special  examiDation  is 
requisite.  Indeed,  this  must  be  done  in  every  case,  even  with  the 
most  determining  preliminaiy  information. 

Ej'umiiitttiQn  io  mcerfftin  the  pn^Jarnee  of  tiHtignifitimi,  The  examiner 
must  ho  prepared  to  find  that  the  astigmatic  sight  differs  irom  that 
due  to  loss  of  the  sensibility  of  the  retina,  amblyopia,  in  which 
everything  looked  at  is  ill  eiroumsfribed,  and  recognised  with  un- 
certainty. And  from  that  caused  by  opacity  of  the  vitreouB  humour, 
or  of  the  crystalline  lens,  in  which  the  diffuse  light  falling  on  the 
retina  causes  mistiness  of  \a8ion,  and  destroys  the  oontroet  between 
the  light  ami  sliade  of  objects. 

The  examination  should  bo  commenced  by  finding  the  principal 
astigmatic  meridians  of  the  cornea,  the  maximum  and  the  minimum 
of  ciir\'atm'e. 

The  light-test  is  a  valuable  one.  It  consists  in  looking  at  a  small 
round  puint  of  light,  at  a  distance  of  from  ten  to  fifteen  feet,  the  exact 
distance  being  chosen  according  to  ttie  patient's  range  of  accommo- 
dation. The  less  the  range,  the  nearer  should  he  be  to  the  light. 
The  exauiination  may  be  arranged  for  bright  day-liglit  tlirough  a 
hole  in  the  wndow  shutter,  or  in  a  screen  phiced  against  the  liglit,  but 
I  prefer  artificial  light,  and  use  a  darkened  lamp  with  a  rotating  disk 
opposite  the  flame,  in  which  there  are  small  round  apertures,  varying 
in  sizes  from  the  diameter  of  balf  a  lino  to  two  lines.  The  aperture 
selected,  and  I  generally  use  the  smallest,  sboidd  be  covered  with  a 
thin  piece  of  ground  glass,  so  that  no  direct  rays  of  light  from  the 
flames  shall  pass  through  tlie  ajicrtures.  A  small  hole  in  a  metallic 
cylinder  placed  around  the  llame  of  a  lamp  answers  nearly  as  well. 

To  the  astigmatic  eye  the  light  hole  will  give  a  diffusive  image, 
that  is,  will  appear  elongated  in  opposite  directions ;  the  longer  lindi 
eon-esponding  to  the  direction  of  the  minimum,  the  shoiier  to  the 
direction  of  the  maximum  of  corneal  curvature.  The  extremes  of 
refraction  are  found  in  meridian  planes  which  are  perpendicular  to 
each  other. 

The  rays  of  light  from  a  luminous  pointy  like  rays  procecHling 
from  any  object,  as  before  explained,  consist  of  two  sets,  vertical  ^md 
horizontal.  If  the  one  set  Im?  focused  aceui*ately,  the  others  fonu  a 
linear  image,  by  a  series  of  circles  of  diiliision  linearly  disposed  on 
the  retina. 

Here  accommodation  comes  in  to  play,  and  its  effect  must  he 
recognised,  as  the  diffusion  image  of  the  x>oint  of  light  altci's  through 
such,  both  in  size  and  fonn.  Only  when  the  centre  of  the  focal 
apace  corresponds  to  the  plane  of  perception,  does  the  hole  appear 
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Bttrijr  round.  In  eyery  other  state  of  accommodation,  snpposiiig 
Sttdi  to  be  perfwt  and  the  astigmatiBm  to  be  low,  will  it  be  vei-tioally 
or  horwontally  extended  aooording  as  the  |mtiout  is  t'ocuBiiig  for 
fvortktil  iir  horizontal  rajs.  The  same  eff(>ct  is  produeed  bj  yaiying 
the  dieiauoe  of  the  light-point  j  but  some  distance  may  always  bo 
fouuil,  in  which  the  limunous  p€iiit  appears  drawTi  out  to  a  stripe, 
ill  tJie  direction  of  the  chief  astigmatic  meridian.  It  may  happen, 
thttt  to  obtain  a  strietly  ooeurate  result,  it  is  necessary,  artiiiciiilly,  to 
pundjze  the  aecommodation.  The  enlarged  pupil  is  advantagt^ous 
•fi  it  proptirtionately  increases  the  diameter  of  the  circles  of  diffusion, 
and  nmders  the  s^Tiiptoms  of  the  astigmatism  more  marked. 

But  the  myopia  or  the  hypermetropia,  one  of  which  must  be  present, 
miiy  be  of  sueh  a  nature  as  to  prevent  the  person  under  examination 
from  bringing  either  the  vertical  or  the  hoiizontal  rays  definitely  to  a 
fot^us.  To  such  an  one  the  circles  of  diiFusion  being  the  same,  the 
lurninoiis  hole  will  appear  as  a  diffiit^ed  light,  or  as  an  ellipse  with  its 
mi^or  axis  vertical,  or  horizontal,  according  as  the  circles  of  diffusion 
arising  from  the  vertical  or  horizontal  rays  are  larger  in  area.  Then 
it  is  imperative  to  supplerueut  the  light  experiment  with  8pheric4il 
convex  or  concave  lenses,  so  as  to  unite  in  the  retina,  the  less  or  the 
more  refracted  of  the  two  sets  of  rays.  The  direction  of  the  linear 
image  observed  by  aid  of  the  convex  lens,  gives  the  astigmatio 
meridian  of  the  maximum  curvature,  and  that  observed  by  the  concave 
lens,  the  meridian  of  minimimi  ourvature.  Some  oplithalmologista 
s^'^eniaticallj"  resort  to  these  lenses. 

Diu'ing  the  examination  the  patient's  head  should  he  kept  peqien- 
dicular,  or  mistakes  mil  occur  respecting  the  meridians.  Some 
a.4igmatius  discover  the  influence  of  such  change,  and  while  reading, 
place  the  hook  in  that  dii'cction  which  helps  them  most. 

In  hifjh  grmka  of  mtigmutUm  there  k  chmmafk  aberration. 
Luminous  objects  sometimes  appear  surrounded  by  variously  coloured 
borders,  the  arrangement  of  wliich  difft^rs  accoriling  to  the  distance 
of  the  object,  and  the  natui'al  refiraetion  of  the  eye.  It  is  capable  of 
modification  within  certain  limits,  by  spherical  negative  or  positive 
lenses.  These  phenomena  are  made  more  appju-ont  during  the  ex- 
amination by  passing  sunlight  througli  tliu'k  vloU-t,  or  lamplight 
through  dark  cobalt  glasses.  Some  interesting  experiments  have  been 
instituted  with  regard  to  this,  but  they  acaroely  have  any  practical 
bearing. 

All  the  alK>ve  physical  fat-ts  have  been  artificially  illustrated  by 
obeerving  the  forms  of  the  images  thrown  on  a  screen  which  represents 
th©  n^tina,  from  a  dlstunt  luminous  imini  by  a  refmctive  combiimtion 
of  a  i-iach  ordinary  spherical  convex  lena,  next  to  which  is  placed 
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a  -j'o-i^ch  convex  cylindrical  lens,  with  its  axis  vertical.  When  the 
screen  is  five  inches  from  this  compound  lens,  the  horizontal  rays 
will  be  accurately  united  to  a  focus,  having  been  refracted  by  the 
^.-inch  spherical,  and  by  the  ^-inch  cylindrical  lens  {^  -|-  A- =i)«  The 
vertical  rays  are  in  progress  of  union  to  a  focus,  but  are  not  yet  united, 
and  will  consequently,  by  their  circles  of  diflFusion,  produce  a  vertical 
lino  on  the  screen.  When  the  screen  is  six  inches  from  the  compound 
lens,  the  vertical  rays  are  united  to  a  point,  whilst  the  horizontal  ones, 
having  been  already  united  at  five  inches,  have  diverged  again,  and 
form  a  horizontal  line  on  the  screen.  In  an  intermediate  position, 
between  five  and  six  inches,  the  image  is  that  of  a  circle,  whilst  in 
front  of  this  circle  it  is  an  ellipse,  with  its  major  axis  vertical; 
behind  it,  one  with  its  major  axis  horizontal.  If  the  screen  be  fixed, 
as  the  retina  is,  say  in  some  position  intermediate  between  the 
positions  necessary  to  exhibit  the  one  or  the  other  of  the  two  linear 
images,  the  entire  system  of  images  may  be  thrown  forwards  or  back- 
wards, by  means  of  an  appropriate  convex  or  concave  lens,  in  such  a 
way  as  successively  to  bring  the  horizontal  or  vertical  linear  images 
on  to  the  screen.  Or  the  screen  may  be  fixed  altogether  in  front  of  or 
altogether  behind  the  limits  of  the  two  lines,  the  focal  interval.  In 
the  first  position,  one  of  inequality  of  hypermetropia  in  the  two 
meridians,  an  appropriate  convex  lens  will  produce  a  vertical  line,  a 
still  stronger  one  a  horizontal  line  on  the  screen.  In  the  second 
position,  one  of  inequality  of  myopia  in  the  two  meridians,  a  concave 
lens  will  produce  a  horizontal  line  on  the  screen,  and  a  still  stronger 
one,  a  vertical  line. 

Most  of  the  phenomena  of  astigmatism  may  be  observed  by 
anyone,  if  he  will  make  his.  eye  asymmetrical  with  a  cylindrical 
lens.  If  the  lens  be  positive,  its  axis  should  be  placed  horizontally, 
and  vertically  if  it  be  negative :  then  will  be  obtained  the  shortest 
focal  distance  in  the  vertical  meridian,  as  is  generally  the  case  in 
astigmatics. 

So  far,  the  examination  is  supposed  to  prove  the  presence  of  astig- 
matism.    Another  step  is  to  be  taken. 

Systematic  examination  as  to  tchether  the  rays  of  light  which  pass  through 
the  principal  astigmatic  meridiansform  more  accurate  images  than  those  from 
the  whole  refracting  surface  of  the  corned.  For  this,  a  stenopa}ic  apparatus 
is  wanted.  Such  an  appliance  is  merely  a  thin  circular  metal  plate, 
about  the  width  of  a  penny,  with  a  slit  of  an  indefinite  length,  but 
not  wider  than  from  a  third  to  a  haK  line,  or  a  little  more.  If 
the  aperture  be  too  narrow,  it  will  rather  obstruct  the  light.  If  it 
be  too  wide,  it  will  not  sufficiently  correct  the  astigmatism.  It  is 
required  for  different  cases  to  have  several  plates,  with  slits  of  different 
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In  all  snspeoted  oases  of  astigmatism,  the  following  questions  must 
therefore  be  determined : 
Its  existence. 
The  directions  of  the  piindpal  astigmatic  meridians,  that  is,  those 

of  the  maximum  and  minimum  of  refraction. 
The  refiractive  state  of  the  eye  in  each  of  the  principal  astigmatic 
meridians. 
Direct  method  of  examination.  This  is  veiy  inferior  to  the  systematic. 
It  affords  less  definite  results,  occupies  a  great  deal  of  time,  and  can 
scarcely  be  used  by  those  who  are  learning  the  subject.     It  embraces 
two  kinds  of  observations. 

OphthcUmoBCopic  investigation  hy  the  direct  method.  This  gives  decided 
evidence  in  hypermetropic  astigmatism.  In  a  nom^l  eye,  when  the 
retinal  vessels  are  looked  at  by  an  emmetropic  observer,  they  are  seen 
radiating  from  the  optic  disk  in  all  directions,  with  an  equal  amount 
of  accommodation.  In  an  astigmatic  eye,  the  observer  must,  to 
see  all  parts  well,  alter  his  accommodation  during  his  observation. 
To  view  the  horizontal  vessels,  he  must  relax  that  power.  To 
discern  the  vertical  oneS;  he  must  exercise  considerable  tension 
of  it. 

If  the  object  lens  be  employed,  the  difference  between  the  normal 
and  the  astigmatic  eye  is  less  marked.  The  object  lens  may  even 
correct  slight  astigmatic  effects. 

The  form  of  the  optic  disc  appears  to  be  altered  from  the  normal 
type.  It  seems  to  be  oval  in  the  one  direction  or  the  other, 
according  to  the  form  of  the  astigmatism.  The  disk  is  more 
magnified  in  the  direction  of  the  greater,  and  less  in  that  of  the 
lesser  meridian. 

Trial  with  cylindrical  lenses.  After  the  vision  has  been  brought  up 
to  the  highest  definition  by  spherical  convex  or  concave  lenses,  a 
cylindrical  positive  or  negative  lens,  the  value  of  which  should 
correspond  with  the  spherical  lens  which  most  improved  the  sight, 
should  be  held  before  the  eye,  and  turned  to  ascertain  if  there  be 
any  position  in  which  visbn  is  further  improved.  If  it  be  improved 
there  is  another  proof  of  the  presence  of  astigmatism. 

There  are  objective  symptoms  of  astigmatism.  The  hypermetropic 
formation  of  the  eyeball  above  spoken  of  is  generally  apparent. 

The  form  of  the  cornea  may  be  so  marked  as  palpably  to  declare 
the  existence  of  astigmatism.  Its  vertical  meridian  may  be  perceptibly 
shorter;  or  perceptibly  longer,  so  that  the  corneal  and  sclerotic 
sections  are  not  in  the  same  plane. 

There  is  a  difference  in  the  size  of  the  reflected  corneal  images,  in 
the  vertical  and  in  the  horizontal  meridians,  that  from  the  greater 

u  u 


ASTIGMATISM. 

eiirve   b^iug   more   laagnified.      Ttiis  is   apparent   also   by  lateral 
illumi  nation » 

Instead  of  the  light-test,  Suellen's  test-oirole,  or  Dr.  Pray's  8tripdd 
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letters  may  be  employed  in  the  piimary  investigation.     SometimeB 
they  are  more  ready  and  convenient. 

The  circle,  or  the  letters  of  fnll  size,  should  he  plaeed  at  firom  eight 
to  ten  twelve  or  twenty  feet  from  the  patient,  aoconling  to  his  refraction 
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ati*l  aeooniTiiodatiiin,  and  the  examination  commenced.    If  all  parts  of 
tiithor  can  ho  men  tiistinetly,  astigmatism  does  not  exist.     Kthore  be 
astigmatitim  onough  to  interfere  witli  acutenees  of  Bight,  some  lines  of . 
tho  C'irole,  or  some  of  the  letters,  will  be  correctly  &een^  and  appear  ^ 
black,  while  others  will  be  indistinct  and  pale. 

The  letters,  as  shown  liere,  ai'e  reduced  from  the  original,  in  which 
they  are  two  inches  and  two  hnes  in  length  and  a  line  and  a  haJf  | 
wide.     The  reduced  form  does  weD  for  myopic  astigmatism* 

The  atenopa?io  plate  should  next  be  used,  with  the  spherical  lenaes,*! 
as  with  the  light-test. 

l^iy's  form  of  test  table  is  the  best  which  has  been  publishecL 
Twelve  letters  are  chosen,  so  as  to  give  lines  for  every  fifteen  degreea^ 
ininihering  the  degrees  from  lefl  to  right,  through  the  half-eirtole. 
The  lettei-s  witli  stripes  at  right  angles  to  each  other,  are  placed  m 
pairs,  so  that  the  attention  of  the  patient  can  be  readily  directed  from 
the  one  letter  to  the  other.  During  the  examination  of  an  astigmitiio 
eye,  three  or  four  lettcirs  vnh  appear  darker  than  the  wet,  but  a  ear^ 
fid  scrutiny  will  show  that  in  one  of  tbem^  the  black  linw  mud  the 
white  gspace  are  more  distinct  than  in  the  other.  If  there  be  difficvdty 
in  deciding  l>etween  three  letters  in  a  Une,  the  middle  one  ahcrald  bo 
taken  for  special  experiment,  and  aften^nrdfl,  a  oompaiisoo  made  with 
the  otheni,  Bj  this,  the  amount  of  astigmatism  is  weoegimneiL  This 
table  has  been  imitated  by  lines  oet  at  diffiarent  angleg,  and  anang«d 
in  small  disks,  for  testing  the  near  point  of  Tisiou. 

So  far,  the  examination  has  been  eoadmeled  far  the  hr  point  of 
rision. 

The  time  has  now  arrived  for  me  to  dasafy 

FwiM  ^  Ahmorwmi 

Jfyopk  miigm^Utm  ■igniftea  mjropui  ia  oid j 
camemk     In  siziot  defiiutioii,  m»A  a  oondxIiQii  is 
FWw  instaooes  are  met  with  in  which  then?  is  totsl 
adtignMitisiii)  boweTer  low  the  degree  may  be  in  tlie 
It  is  aol  taken  into  aooottst,  as  it  is  tMnoal  and 

As  m  nile«  aerimling  to  «iiat  has  bem  «x|ilat]ied,  vtttital 
9MII  ift  a  gnaler  distanro  tlma  kidaoiDtal  ciiiea. 

Sm/fh  mftfk  ailyaaltfii.    IM  it  be  anda^tnod  t]iat  &e 
which  is  iolefaUT  siue  to  be  vertical,  U  twelre  iiielM«. 
Taitical 
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the  simple,  consists  of  myopia  in  different  degrees,  in  the  chief 
astigmatic  meridians.  It  is  rare,  and  it  is  difficult  to  be  diagnosed. 
It  has  such  a  resemblance  to  ordinary  myopia  with  amblyopia,  that 
it  is  often  mistaken  for  the  combination  of  the  two  affections. 
Near  objects  are  rather  better  seen  than  distant  ones.  Persons  under 
adult  age  find  that  their  vision  is  much  improved  by  spherical 
concave  lenses. 

Let  it  be  understood,  that  the  myopia  in  the  vertical  astigmatic 
meridian  is  fifteen  inches.  In  the  horizontal  astigmatic  meridian, 
thirty  inches. 

Vertical  astigmatic  meridian,  myopia  =  V^. 
Horizontal  do.  do.        myopia  =  -jV- 

Then  there  is  myopic  astigmatism  =  -^V  ""  iro  =  -ro  • 
Expressed,  or  written  as,  myopia.     M  ==  ^  +  myopic  astig- 
matism. MA  -jV* 

Hypermetropic  astigmatism.  Under  this  head,  fall  most  cases  of 
abnormal  astigmatism.  The  hypermetropic  eye  is  particularly  prone 
to  astigmatism.  In  it,  normal  astigmatism  always  ranges  higher 
than  in  emmetropic  and  myopic  eyes.  It  is  in  this  eye  too,  that  the 
highest  astigmatism  is  to  be  found.  The  loss  of  acuteness  of  vision, 
so  oonmion  with  high  degrees  of  hypermetropia,  is  more  frequently 
than  not,  in  association  with  astigmatism.  There  are  two  forms 
of  hypermetropic  astigmatism. 

Simple  hypermetropic  astigmatism.  The  hypermetropia  is  gener- 
ally very  marked  in  the  horizontal  meridian,  and  it  varies  in  grades, 
from  tV  to  T>  or  ^.  In  the  vertical  meridian  there  may  be  emme- 
tropia,  or  the  lowest  grades  of  myopia,  or  very  low  hypermetropia, 
but  not  enough  to  be  taken  into  account.  It  is  rare,  and  is  scarcely 
ever  discovered  in  yoimg  persons,  imless  the  power  of  accommodation 
is  artificially  paralyzed. 

Let  it  be  understood,  that  the  hypermetropia  in  the  horizontal 
meridian  is  sixteen  inches. 

Vertical  astigmatic  meridian,  normal  =  k. 

Horizontal  astigmatic  meridian  hypermetropia  =  -V. 

Then,  there  is  simple  hypermetropic  astigmatism. 

HA    I      I    I 

Compound  hypermetropic  astigmatism.  There  is  abnormal  hyper- 
metropic astigmatism  of  the  whole  cornea.  That  is,  a  high  grade  of 
hypermetropia  in  the  horizontal  astigmatic  meridian,  and  a  low 
grade  in  the  vertical. 

In  both  forms,  the  simple  and  the  compound,  particularly  in  the 
latter,  distant  vision  is  improved  by  spherical  convex  lenses.    In  both 
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Simple  myopic  astigmatism.  Having  foxind  the  myopia  to  be 
twelve  inches,  -rVi  ^  ^^  vertioal  meridian,  a  ooncave  cylindrical  lens, 
of  tV  inch  value,  should  be  placed  before  the  eye  with  its  axis 
horizontal,  by  which  is  meant  in  the  direction  exactly  opposite  to 
that  of  the  astigmatic  meridian.  This  may,  or  may  not  be,  as  I  have 
said,  strictly  vertical.  It  will  therefore  be  in  the  line  of  least 
refraction.  Such  adaptation  is  according  to  the  principles  given  in 
the  chapter  on  geometrical  optics.  The  light  which  passes  through 
the  axis  of  the  lens,  undergoes  no  refiraction.  That  which  passes  in 
the  plane  vertical  to  its  axis,  that  is  through  the  cylindrical  surfetce, 
is  rendered  astigmatic  in  its  refraction,  and  so  counteracts  the 
existing  ocular  astigmatism. 

The  examination  for  the  near  point  of  vision,  or  in  other  words, 
the  acuteness  of  vision,  should  next  be  tried  with  the  cylindrical 
lenses. 

We  now  resort  to  test-print,  to  judge  of  the  practical  result  of  our 
labour.  It  is  in  reading,  that  astigmatism  is  most  felt.  It  may  be 
proved  that  lenses  slightly  higher,  or  lower,  than  those  originally 
selected,  are  required.  Myopic  astigmatics,  as  they  must  approach 
the  print  nearer  than  the  hypermetropics,  should  be  tried  with  a  size 
proportioned  to  their  myopia. 

Compound  myopic  aatigmatinm.  The  myopia  in  the  vertical 
meridian  being  fifteen  inches,  tV*  ^^^  ^  ^^^  horizontal  meridian 
thirty  inches,  ^^,  a  concave-spherico-cylindrical  lens  is  reqxdred.  ^A 
concave  spherical  lens  of  the  value  of  -^  ^^^  should  be  placed 
before  the  eye,  and  a  cylindrical  concave  of  the  same  value,  with  the 
axis  turned  horizontally,  and  the  acuteness  of  vision  tested  as  before. 

When  the  values  of  such  lenses  are  found,  the  spherico-cylindrical 
one  combining  the  two  values  is  to  be  prescribed.  Such  a  lens  is  a 
combination  of  a  plano-concave  spherical,  with  a  ooncave  cylindrical 
lens.  This  is  obtained  by  cutting  a  spherico-cylindrical  lens  in  a 
plane  perpendicular  to  the  axis  of  tibe  spherical  surfEice. 

The  astigmatism  is  therefore  corrected  by  —  -^V  spherical  -^  o 
cylindrical. 

Simple  hypermetropic  astigmatism.  The  hypermetropia  in  the 
horizontal  meridian  being  sixteen  inches,  ^^  ek  convex  cylindrical 
lens  of  tV  ^^  value,  should  be  placed  before  the  eye  with  its  axis  in 
the  vertical  meridian,  and  the  acuteness  of  vision  examined. 

Compound  hypermetropic  astigmatism.  The  hypermetropia  in  the 
horizontal  meridian  being  twelve  inches,  tt^  ^^^  ui  the  vertical, 
eighteen  inches,  tV^  a  convex  spherico-cylindrical  lens  is  needed.  A 
convex  lens  of  -^  inch  value  should  be  placed  before  the  eye,  and 
before  such  lens,  a  positive  cylindrical  lens  of  -^  inch  value  and 
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astigmatism,  asymmetry  of  the  crystalKne  lens  also  exists,  but  such 
asymmetry  modifies  rather  than  increases  the  regular  or  corneal 
astigmatism,  in  virtue  of  the  form  of  its  surfaces,  or  from  slight 
obliquity.  The  crystalline  lens  acts  therefore  in  such  a  direction,  that 
the  astigmatism  for  the  whole  eye  is  nearly  always  less  than  that 
proceeding  from  the  cornea. 

Actual  dislocation  of  the  crystalline  lens  causes  symptoms  allied  to 
astigmatism.     Of  these  I  shall  speak  when  treating  of  lens  diseases. 

Setting  of  the  cylindrical  lenses  in  the  spectacle  frame.  The  closer 
these  lenses  are  carried  to  the  eyes  the  better,  in  order  to  reduce 
the  inevitable  displacement  of  the  nodal  points. 

When  spherico-cylindrioal  lenses  are  used,  if  both  be  convex,  or 
both  concave,  the  siirfaoe  of  least  curvature  in  each  instance,  should 
correspond  to  the  eye.  When  they  are  concavo-convex,  or  convexo- 
concave,  the  same  rule  should  be  observed. 

The  axes  of  the  surfaces  of  curvature  should  correspond  to  the 
principal  meridians  of  the  refractive  system  of  the  eye.  This  will 
necessitate  the  lenses  being  set  for  reading,  or  for  distant  sight,  as 
the  patient  may  require. 

The  optician  must  be  duly  instructed  in  all  these  matters.  At  all 
times  most  explicit  and  careful  instructions  should  be  conveyed  to 
him,  respecting  the  position  in  which  the  cylindrical  lens  should  be 
placed  in  each  individual  case. 

Results.  It  is  to  be  regretted  that  the  treatment  does  not  accomplish 
all  that  can  be  desired  of  it,  for  the  cylindrical  lens  does  not  com- 
pletely counteract  the  astigmatism.     The  causes  are  well  known. 

Absolute  coincidence  of  the  nodal  points  in  the  difierent  meridians 
cannot  be  obtained.  The  consequence  is,  that  the  form  of  bodies  is 
elongated  in  the  direction  opposite  to  that  in  which  the  astigmatism 
appeared,  before  it  was  corrected.  Some  of  this  imperfection,  and 
most  of  it  in  many  cases,  may  be  prevented  by  attending  to  the  rules 
which  I  have  given  for  getting  correct  lenses. 

In  the  movements  of  the  eyeballs,  the  directions  of  the  axes  of  the 
cylinders  lose  perfect  coincidence  with  the  principal  corneal  meridians, 
and  the  correction  of  the  astigmatism  is  accordingly  imperfect. 

The  accommodation  changes  in  the  accommodating  apparatus  in  the 
astigmatic  eye,  and  particularly  after  the  correction  of  the  astigmatism, 
does  not  produce  corresponding  effects  of  accommodation,  in  both 
principal  meridians. 

I  know  from  my  own  experience,  that  several  patients  who 
have  been  supplied  by  others  and  by  myself  with  cylindrical  lenses, 
have  thrown  them  aside  and  resorted  to  spherical  convex  or  concave 
lenses.      Some  have  preferred  using  the   stenopeeio  plate  set  in  a 
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to  an  emmetropic  eye,  by  rendering  the  eye  myopic  with  a  V^  or  -ji^ 
inch  focal  value  concave  lens.  To  continue  with  the  experiment  in 
this  maimer  the  spot  should  be  made  a  little  larger.  In  this  case 
several  spots  appear,  but  now  there  is  a  central  darker  one,  around 
which  paler  ones  are  more  or  less  regularly  grouped. 

It  has  been  clearly  proved  that  the  polyopia  monocularis,  as  well  as 
the  radiant  appearance  of  a  light  at  a  distance,  or  a  star,  for  which 
the  eye  is  not  accommodated,  have  their  origin  in  the  crystalline  lens. 

It  has  been  unequivocally  ascertained  that  the  cornea  is  not  con- 
cerned in  these  effects. 

It  has  not  been  ascertained  with  certainty,  the  manner  in  which 
the  lens  acts  in  irregular  astigmatism,  but  it  is  supposed  that  the 
cause  can  be  traced  to  its  peculiar  organization,  and  that  each  of  its 
sectors  forms  a  separate  image.  Besides  this,  that  each  is  astigmatic. 
With  such  arrangement,  even  with  accommodation,  there  is  imperfect 
coincidence  of  the  rays  of  light  on  the  retina. 

From  this  form  of  astigmatism  the  acuteness  of  vision  is  scarcely 
disturbed,  and  it  is  less  when  the  eyes  are  of  equal  refraction,  and 
both  of  them  are  used  at  the  same  time.  The  astigmatism  is  never 
exactly  equal  in  each  eye,  and  therefore  the  retinid  images  are  not 
quite  alike.  But  they  coalesce  in  our  idea,  and  hence  it  is,  considering 
the  astigmatism  only,  that  the  form  of  a  small  object  is  more  correctly 
estimated  by  binocidar  vision. 

Abnormal  irregular  astigmatism.  The  cornea  comes  here  into  play 
when  it  assumes  a  conical  form,  constituting  "  conical  cornea."  I 
prefer  to  delay  a  consideration  of  this  till  I  speak  of  conical  cornea  in 
the  chapter  on  Corneal  Affections.  I  say  the  same  about  spots  on  the 
cornea,  irregularities  in  form  from  inflammation,  transparent  ulcers, 
which  also  cause  irregular  astigmatism. 

Crystalline  lens  influence.  There  may  be  an  effect  through  some 
physical  alteration  in  the  lens  tissue.  It  may  occur  while  the  lens  is 
transparent,  but  it  is  more  common  when  lenticular  cataract  is  forming. 
A  patient  with  incipient  cataract,  is  almost  certain  to  tell  you  that 
with  the  cataractous  eye  luminous  bodies  are  multiplied.  The  moon 
is  generally  mentioned. 

Treatment.  Fortunately  irregular  astigmatism  by  itself,  rarely 
interferes  with  acute  vision.  That  it  sometimes  co-exists  with  regular 
astigmatism,  and  complicates  it  in  a  maimer  which  prevents  relief 
from  cylindrical  glasses,  is  well  known. 

High  irregular  astigmatism  is  irremediable. 

The  polyopia  of  low  astigmatism  generally  disappears  when  the  loss 
of  accommodation  is  compensated  for  by  proper  spectacles. 
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ENTROPIUM  —  ECTROPIUM EPir\NTHVS INFLAMMATION  OF  THE 
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PALPEBRAL  SWEATING CONGENITAL  FISSURE    OF   THE    KYELIDS^ 

ARSCES8  OF  MEIBOMIAN  GLAND ACNE  CILIARIS HERPES — ^ECZEMA 

PALPEBRARUM XANTHELASMA    PALPEBRARUM, 


Several  diseases  wliieh  are  met  with  about  the  eyelids  are  described 
among  liifft^reiit  classes  of  affeetions  aLvordiiig  to  the  plan  of  this  work. 
For  instance,  tnmoiH^,  malignant  affections,  injuries  both  mechanical 
and  chemical,  and  wounds,  are  given  in  chapters  devoted  to  these 
suhjcots.  In  this  chapter  ore  described  only  those  afiections  which 
are  proper  to  the  eyelids. 
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Beetoration  of  an  eyelid  wliich  has  been  lost,  in  the  strict  sense  of 
the  t«rm,  is  impossible.  How  can  a  transplanted  piece  of  stin 
represent  the  beautifid  and  complex  palpebra,  with  its  glandular 
apparatus,  nniseular  and  mucous  tissues  ?  At  the  very  best,  and  when 
the  most  is  done  that  a  plastic  opemtion  can  effect,  the  result  is  very 
miserable,  and  is  to  be  deplored  rather  than  admired.  The  amount 
of  benefit  in  any  direction  is  but  small ;  yet  some  little  advantage 
may  be  denTed  from  the  application  of  this  form  of  surgery, 

liesiomUon  (^  generally  appUcahk  when  a  pnrt  of  the  eyelid  or  the 
whale  of  it  /«w  been  hst  throvgh  its  entire  thieknem  from  (ffV*M^,  an 
aeeidenf,  or  ftn  operation.  Yet  this  is  not  without  exceptions,  for  it  is 
well  known  that  the  upper  eyelid  ^411  tci  a  great  •        ♦  supply  the 
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loss  of  the  umlor,  and  the  under  that  of  the  upper.     Even  when  a 
largo  [>ortion    of  both    eyelids  has  been  removed,  contraction  majr 
folhiw  sufficient  to  prevent  the  neoesaity  of  any  operation  for  com-J 
pensation. 

Indeed,  when  the  tinder  eyelid  is  lost,  the  deformity  and  inoon-* 
venieuee  arising  from  its  want,  is  so  trifling  that  an  operation  is 
nearly  always,  aef'ording  to  my  own  experieiK*e,  uiineeessary.  The 
eontratjtion  of  tlie  oicatrix,  for  the  mowt  part,  Lringn  the  skin  of  the 
cheek  to  the  level  of  the  orbit.  The  palpebral  opening  is  reduced 
transversely,  and  from  above  d«iwn wards,  in  consequence  of  the 
descent  of  the  up|>er  eyelid. 

The  loss  of  the  upper  eyelid  is  more  injurious. 

Yet  it  is  only  when  tlm  etfehall  U   pennanenthf  erpmed^  the  cornea 
incipientlif  affected^  and  the  lorn  of  night  endangered^  that  an  operation  $8  ' 
Bpeeialiy  indicated  and  jmtifiahle. 

Sometimes  the  eye  may  be  sufficiently  protected  by  the  act  of 
winking  by  day,  but  yet  Ijc  injuriously  exposed  during  sleep* 

A  man  had  phlegmonous  erysipelas  of  the  face,  and  such  was  the 
damage  done  to  the  skin  frf>m  the  scarring  and  contraetion  that  both 
eyelids  of  each  eye  were  everted.  In  this  state  he  came  to  mo.  Each 
tarsus  was  turned  sharply  backwards.  By  very  strong  winking 
efforts  the  eyeballs  were  just  covered  by  the  exposed  and  villous 
palpebral  conjunctiva*  During  sleep  they  were  fully  exposed.  The 
ooniea  suffered.  The  one  becrarae  euticular,  the  other  ideerated  and 
«»paque.     This  poor  sufferer  declined  all  surgical  relief. 

It  may  bo  necessary  to  i^emove  port  of  the  eyelid,  or  the  whole  of 
it  for  cancer,  and  other  diseases  about  the  eye. 

It  may  be  necessaiy  to  do  the  same  operation  after  bites  from 
rabid  animals.  Such  bites  on  any  imcovered  part  of  the  body  are 
the  more  serious  fi*om  the  free  contact  of  tlie  dangerous  saliva ;  and 
witli  this  greater  chance  of  the  morbid  inoculation,  no  well-assiu'ed 
method  of  treatment  should  be  neglected. 

A  lad,  eight  years  old,  was  brought  to  St.  Bartholomew's  Hospital, 
when  1  was  liouse-surg€*on,  hy  an  elder  sister,  in  consetjuenee  of 
injuries  received  from  having  been  knocked  down  by  a  strange  dog, 
while  at  play  with  his  si'hool fellows.  On  the  upper  eyelid  of  the 
right  eye  was  an  abrasion  about  tliree-quartcrs  of  an  inch  long,  and 
half  an  inch  broad.  All  the  iufonnation  that  could  be  collected  was, 
that  the  dog  leaped  at  him  and  knocked  him  <lnwn.  As  one  of  liis  \ 
knees  bore  the  evidence  of  a  fall,  and  the  face  was  covered  with  mud, 
the  eyelid  was  supposetl  to  have  suffered  from  the  same  cause. 
Dressing  was  applied,  and  I  sent  dii'ections  t<»  his  mother  to  make 
inquiries  about  the  dog.     Just  two  mouths  after,  the  poor  lad  nj- 
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involved  in  the  excision  of  a  RtiBpicioim-Iooking  tunionr.  Tlie  fiap^ 
in  this  instance,  also  was  taken  trc^m  the  temple.  Pnmary  adhoHion 
was  not  efiected,  yet  the  flap  eui-vived,  and  in  five  weeks  adhered, 
by  gi^nulationB. 

The  late  I)r.  liicliard  Mackenzie,  of  Edinbnrgh,  was  successful  in 
a  large  facial  operatiun,  including  the  restoration  of  the  lower  eyelid 
and  other  ports.  Tlie  case  waa  one  of  unusual  destructimi  of 
featur^fl.  Nearly  the  entire  cheek,  with  the  lower  eyelid,  the  side 
of  the  nose,  and  the  half  of  the  njiper  lip,  were  destroyed  by  moi'tifi- 
cation  after  scarlet  fever.  Necrosis  followed,  and  the  nasal  bones 
were  lost,  with  the  greater  part  of  the  superior  maxUhiry  bone. 

The  child,  now  seven  years  old,  waa  in  good  health,  and  the  parts 
in  the  neighbourhood  of  the  extensive  cicatrix  in  a  perfectly  soimd 
condition.  The  absence  of  the  lower  eyelid  hatl  given  rifie  to  a 
vascular  condition  of  the  conjunctiva  of  the  right  eye»  and  the 
part,  of  the  cornea  which  was  exposed  was  dull,  and  slightly 
nebulous. 

Dr,  Mackenide  attempted  to  restore  the  lost  parts,  by  bring- 
ing up  a  large  flap,  consisting  of  the  lower  lip,  and  of  the  integu- 
ments over  the  base  of  the  jaw,  so  as  to  fill  up  the  whole  gap  at  once. 
The  contracte<l  flap  was  retained  as  much  as  possible  in  the  situation 
of  the  tipper  lip,  and  his  object  so  far  attained  as  to  bring  the  parts 
into  a  condition  nearly  similar  to  that  of  simple  harelip. 

About  six  weeks  later,  by  the  harelip  operation,  the  edges  of  tlie 
cleft  were  brought  into  apposition ;  perfect  union  \^as  established, 
and  the  natural  appearance  of  the  upper  lip  was  thus  nearly 
restored. 

The  deformity  of  the  face,  although  much  diminished,  was  still 
very  great,  from  the  absence  of  the  nose,  eyelid,  and  greater  paii  of 
the  cheek.  A  third  opemtion  was  performed,  three  months  after, 
and  the  gap  was  filled  by  a  large  flap  of  skin  brought  from  over  the 
ramus  of  the  jaw,  the  base  being  situated  over  the  upper  part  of  the 
malar  prominence,  and  its  extremity  corresponding  to  the  angle  of 
the  jaw.  In  addition  to  the  improved  appearance  of  the  features, 
Biiiculation  was  rendered  much  more  distinct. 

The  child,  nothing  daunted  by  what  she  had  undergone,  was  now 
anxious  to  have  her  appearance  still  further  improved  by  the  forma- 
tion of  a  nose.  This  proposal  was  negatived,  as  tlie  operation  is 
applicable  oidy  in  adults. 

T/w  tnte  Italian^  or  Taliacotutn  method^  of  transplanting  a  flap  of 
skin,  has  been  executed  by  Mr.  W.  Jones.  The  details  are  in 
Iiis  **  Ophthalmic  Manual."  The  integument  was  taken  from  the 
hand. 
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TRICHIASIS.      CILIA    FORCEPS* 

The  fii^t.  Fig.  19*J,  have,  on  their  rounded  points,  a  broad  fine 
cut,  or  file-liko  sm-facje,  for  taking  800iire  hoUL     The  edges 
much  rounded  that  they  cannot  eut.     Thu  hi 
stix)ng  enough  to  admit  of  proper  pressure  beii 
at  their  extremities  during  use.      ThiB  is 
instrument. 

The  second,  Fig,  200,  have  round  ends,  with  p« 
tions  in  them. 

Trichiasis  signifies  a  misdireetion  of  the 
cilia^  or  ejehishes,  towards  the  globe  of  the 
eye,  upon  which  they  more  or  Icbs  rest. 
Practically,  the  term  is  not  applicable  until 
tlie  mal<lirection  has  arrived  at  a  state  that 
ocea^ODs  some  inconvenience  or  injury  to 
the  comeu.  It  is  frequently  associated  with 
entropium. 

Trichiasis,  although  among  the  most  com- 
mon affections  of  the  eye  that  caU  for 
surgical  relief,  demands  as  serious  attention 
as  any  in  the  Ophthalmic  catalogue;  for. 
notwitlistauding  it  does  not  rapidly  destroy 
the  «y^  yet,  if  allowed  to  proceed  unchecked, 
or  if  merely  partially  relieved,  it  becuniea, 
sooner  or  later,  from  the  c-onstant  irritation 
and  sub^<?4uent  cJianges  which  it  causes  in 
the  eyebaUt   one  ol   the  most    destnictivo 
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the  greater  portion  are  soldom  iiivei-teJ,  unless  there  be  entropium 
as  well. 

TJie  figure  was  taken  fmni  a  goi^d  speeiBien  of  the  affection.     A 
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few  of  the  cilia  jiist  touched  the  cornea,  and  a  small  hunch  rested  on 
the  sclerotica.  The  edge  of  the  eyelid  was  natural,  and  not  in  the 
least  turned  in,     Tliere  then  was  tricliiasis  only. 

The  manner  in  which  the  more  internal  of  the  cilia  may  turn 
inwards  either  in  a  liraited  number  in  one  or  more  places,  or  along 
the  greater  length  of  tlie  eyelid,  has  induced  some  surgeons  to  suppose 
that  there  is  actually  a  new  production  of  an  inner  set  of  hairs,  from 
follicles  produced  after  birth,  a  su^iplemcntal  development  from  a 
more  internal  part  of  the  eyeUd.  The  name  of  disticliiasis  has  been 
given  to  this  ideal  state.     Pig.  202  well  illustrates  the  appearance. 

Fin,  2(ti. 


It  has  been  a  question  nmch  discussed  whether  this  is,  or  is  not 
tlie  ease;  whether  new  cilia  spring  forth,  or  old  ones  deviate,  I 
have  not  myself  been  able  to  gather  any  facts  that  support  the 
creative  theory.  All  the  evidence  that  I  can  eollettt  is  adverse  to  it. 
The  suppoficd  new  row  is  a  mere  deception. 
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Tlie  cHef  argument  against  the  grD^vth  of  supplemental  hairs  is, 
that  they  do  not  exist  congenitallj,  and  there  is  no  such  tiling  as  a 
86condaiy  fonnation  of  hair  in  any  part  of  the  surface  of  the  body, 
the  hair-follieles  being  all  of  primary  development.  It  is  well  known 
that  hair  is  occasionally  found  in  tlie  ovaries,  and  other  situations 
where  it  is  not  a  natural  product.  But  this  is  no  argument  for  its 
abnormal  possition  on  the  eyelids.  Its  growth  on  parts  that  have 
been  repeatedly  bUstered,  has  suggested  the  idea  that  it  might  like- 
wise be  generated  in  the  eyelids  as  a  result  of  chronie  inflammation. 
Experience  does  not  support  the  theory,  wdiich  is  advanced  in 
ignorance  of  tlie  fact  that  the  surface  of  the  huuiau  body  at  the  time 
of  birth  equals,  if  not  surpasses,  in  the  nimiber  of  hair-follicles,  that 
of  any  other  animal ;  and  when,  from  accidental  causes  in  after  life 
hair  springs  forth,  it  is  oi^ving  merely  to  hj^per-nutiition  of  original 
germs. 

The  utmost  that  can  be  urged  is,  that  in  the  eyelid  an  animating 
influence  might  be  exerted  on  doniiant  bulbs  ;  but  the  arrangemtmt 
of  the  parts  renders  most  doubtful  the  existence  of  such  an  occult 
capability. 

I  do  not,  therefore,  recognise  any  such  separate  disease  as 
distiehiasis. 

Some  siu'geons,  who  are  not  ilisposed  to  beheve  in  the  creation  of 
new  hairs,  asseri  that  the  displaced  cilia  are  gixnvths  {ix)m  old 
follicles,  which  pierc^e  the  eyelid  in  the  .wrung  place.  But  this  i& 
both  anatomically  and  pathologically  incorrect ;  for  the  internal  cilia 
are  close  against  the  cartilage,  and  issue  by  the  side  of  the  edge,  as 
near  to  it  as  it  is  possible. 

The  very  fine  hairs  that  proceed  from  the  skin  at  the  margin  of 
the  eyelid,  and  close  to  the  eyeliushes,  do  not,  so  far  as  I  know,  ever 
grow  and  produce  distm'banee. 

Sometimes  the  eyehishes  are  twisted  in  many  directions.  The 
next  illustration,  Fig.  203,  is  from  an  imusually  severe  case. 

The  upper  eyelid,  the  only  one  aflcctcd,  had  been  involved  in 
its  inner  surface  in  chronie  inflammation  for  three  years,  and  woe 
much  thickened  at  the  edge.  The  cilia  were  healthy.  None  of 
them  w^ere  lost,  or  imperfectly  formed,  but  they  were  scattered. 
There  wore  two  well-nmrked  rows,  the  upper  of  which,  from  its 
unnaturally  high  position,  had  as  much  the  appearance  of  a  new 
row  as  the  under,  from  its  inner  position,  had  of  a  supernumerary 
growth.  Not  the  least  interesting  fact  is,  that  a  year  after  the 
sketch  was  taken,  when  the  inflammatory  symptoms  had  declined, 
and  the  edge  of  the  eyelid  was  nearly  reduced  to  its  natural  thin- 
ness, the  cilia  had  in  a  great  measure  i-egained  their  lost  relations. 
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and    the    duplex   arrangement  was    no   longer   reoogniaable,   mere 
I)  us  Illness  remaining. 

Cauiie,     Excluding  ekemical  and  traumatic  injuries  to  the  eyelidsj 
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most  of  the  causes,  direct  and  remote,  that  produce  trichiasis,  are 
paljiahle. 

The  inversion  may  he  a  permanent  state  of  distortion  of  the  cilia 
by  some  traumatic  means,  witliout  any  other  diiieased  condition. 
Or  it  may  he  an  idiopathic  affection,  due  to  a  pathological  change  in 
the  edges  of  the  eyelid  itself,  from  strumous  inflammation  of  the 
conjunctiva,  hy  which  the  posterior  edge  is  lost,  and  cicatricial  tissue 
is  formed,  jiroducing  contraction,  and  involving  the  cilia  follicles. 
This  is  not  always,  it  is  true,  apparent  when  the  trichiasis  is  partial, 
hut  it  is  generally  sufficiently  well  marked  to  he  easily  recognised 
when  it  is  extensive. 

T/t€  d^plaeed  ciiia  may  be  hcaUhy^  or  abortive  and  paie^  from  original 
disease  of  the  hair  folHcles,  or  defective  gro^\ih  fi-ora  frequent  pluck- 
ing.    Pulling  thum  out  is  a  cause  of  their  sickhness. 

T/h;  cilia  tfmt  fret  the  eye^  may  be  no  minute  as  to  escape  the  obserrn- 
(ion  of  (horn  unacemtmiied  to  look  for  them.  Even  with  a  knowledge 
of  their  presence,  their  exact  position  may  not  readily  he  detected, 
and  minuteness  does  not  diminish  their  powers  of  mischief-  There- 
fore, with  the  sensation  of  something  in  the  eye,  attended  by 
continued  inflammation  of  the  conjunctiva,  or  of  the  cornea,  or 
superficial  ulceration  of  the  cornea  with  or  \vithont  opacity,  and  with 
any  of  these  states,  intolerance  of  light,  the  existence  of  trichiasis 
may  be  suspected,  and  disarranged  lashes  sliould  he  searched  for. 

It  is  no  uncommon  circumstance  for  the  intlividual  who  suflers 
iroTTL  the  effects  of  trichiasis  to  ho  ignomnt  of  the  nature  of  his 
malady.     Eyes  are  lost  mider  such  a  contUtion. 

A  young  w^oman  had  an  inverted  cUiimi  in  each  upper  eyeUd  that 
t-ouched  the  coniea  and  produced  idceration,  which  ended  in  penetra- 
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of  the*  operation,  when  the  irritation  of  the  eje,  and  oon 
»vn4Iing  of  tho  oyolid,  hare  ceased. 

A\nifUt>  it  IS  doeirable  to  act  on  the  entir-e  length  of  the  tars 
Ui^  IP  th(»  worst  cases,  I  operate  in  this  way.  An  ossigtanl 
|M»hind  the  patient,  makes  the  eyelid  tense  by  drawing  ita  e 
atiglo  outwards  and  raising  the  eyehrow.  With  a  scalpel, 
thnnigh  the  skin  in  the  direction  of  the  lines  on  the  eyelid 
following  diagnini,  making  the  under  incision  the  first,  an 
the  aid  of  the  forceps,  dissect  oif  the  flap,  commencing  at  th< 
angle,  and  endeavour  not  to  interfere  with  the  subjacent  i 
The  sponge,  if  required,  should  be  used  by  a  third  person  w. 
CMi  be  c*)mmanded,     I  apply  three  or  four  sutures, 

Afl  regards  after-treatment,  water-dressing,  or  greased  lin 
be  used.  I  employ  notliing  unless  the  eyelid  be  unhealthy 
cine  or  the  other  is  chosen  ;*the  latter  when  it  is  likely  that  1 
will  not  be  taken  to  renew  the  wet  lint  sufficiently  often,  t 
spply  it  neatly  and  properly. 

The  upper  incision  is  not  so  readily  accomplished  as  the 
I  recommend  those  who  are  not  in  the  constant  habit  of  open 
after  the  first  incision  has  been  made,  to  lay  hold  of  the  oei 
tlbe  upper  portion  of  the  skin  with  the  forceps,  and  draw  it 
inyrd^  and  thus  secure  it  for  the  second  cut.  M 

In  operating  on  the  riglit  eye,  as  a  matter  of  eonveniOT 
^IkSiectioiL  should  be  made  from  the  inner  to  the  outer  comer 

The  operation  on  the  under  e^'elid  in  nowise  differs  in 
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also,  ^vlier^  the  eyelid  is  uiihoalthy,  an  J  the  offending  cilia,  although 
few  in  niiniher,  are  ahortive,  and  grow  directly  iuwanls,  extraction 
is  oontra-indicatcd.  8ome  elfectiial  treat raent  then  only  is  admis- 
eihle,  some  radical  eui'e ;  for  in  the  majority  of  such  cases,  with  all 
the  \igilaneo  of  both  patient  and  surgeon,  and  extraction  weekly 
practised,  there  will  be  an  impossibility  of  keeping  the  globe  of  the 
eye  exempt  (rom  then*  contact.  The  majority  of  such  fine  cilia  are 
not  in  reality  plucked  out,  but  are  broken  off,  and  with  any  accession 
of  growth,  again  exeit  their  injuiious  effect,  long  before  the  eye 
recovers  from  the  last  irritation.  Actual  extraction  can  scai-eely  be 
done  till  the  lash  has  attained  its  gi'ow^th,  or  nearly  so.  It  is  said 
that  one  takes  five  months  to  get  to  maturity,  and  then  falls.  The 
iblliele  is  supplied  with  several  secreting  bulbs,  and  there  is  always 
ready  a  new  lush  to  supply  the  place  of  the  old.  The  succession 
may  be  so  cpiick,  tliat  the  future  protrudes  by  the  present  one. 
Notwithstanding  the  gradual  deterioration  of  the  state  of  the  ©ye 
under  this  palliative  treatment,  patients  will  still  desire  a  continuance 
(jf  it.  Careful  periodic  plucking  will  greatly  delay  the  arrival  of  the 
worst  effects,  while  neglect  or  careless  manipulation  ^ill  hasten  it. 

The  pmpvr  icay  of  using  fheforecpH^  is  to  press  on  the  uj>per  or  the 
under  pai't  of  the  tarsus,  according  to  the  eyelid  alfected,  evert  ita 
edge,  apply  the  points  close  to  the  oilium  as  it  emerges,  and  pull  it 
out  in  the  direction  of  its  gro^ih. 

The  radical  care  consists  in  the  adoption  of  two  operative  measures. 
By  the  one,  skin  is  removed,  and  the  moldircction  of  the  cilia  is 
influenced.  By  the  other,  the  cilia  are  difiseoted  away,  or  amputated 
with  a  pfirt  of  the  eyelid. 

The  first  of  theu\  the  excision  of  a  portion  of  the  palpebral  akin,  in 
depth  and  extent  propoitionate  to  the  required  effect,  to  give  a 
slight  outward  position  to  the  edge  of  the  tarsus,  is  a  very  valuable 
resource,  applicable  frcrpicntly  to  the  upper  e3*eUd,  and  nearly 
always  prartieable  in  the  lower.  It  is  suited  in  generrd  to  those 
cases  in  which  the  cQia  retain  their  proper  size,  are  merely  slightly 
misdirected,  and  jnst  touch  the  globe  of  the  eye,  and  exceptionally, 
to  abortive  cilia  that  do  not  grow  much  towards  the  eyeball ;  and,  it 
may  be,  its  greatest  extent  of  application  is  to  be  found  when  tho 
central  cilia  are  affected.  Its  adaptation  to  any  given  case  is  readily 
decided  by  rendering  the  skin  of  the  eyelid  tense,  and  obser^^ng  the 
effect.  It  is  dilficult  to  point  out  what  degree  of  inversion  may  be 
so  treated ;  that  must  l)e  left  to  the  judgment  of  the  surgeon.  This 
may  be  mid  that,  whenever  the  eyeball  can  be  just  cleared  by  the 
greatest  admissible  amount  of  eversion,  the  principle  is  yet  available, 
for  in  all  probability  there  vnll  be  improvement  on  the  immediate 


680 


DISEASED   OF  THE   EYELIDS. 


vicioiwly  tunied  in,  and  cannot  be  righted  by  the  removal 
as  til  tho  above  operation.     It  is  a  very  common  impression  iUat^ 
ctti*!^  i\u}  glundi^  may  be  avoided.     No  dissection  in  the  lining  8uli 
that  shall  remove  the  cilia  in  an  effectual  manner,  can  fail 
bring  away  a  poHion  of  the  caiiilage^  and,  thei*efore,  to  a  j^eat 
\mHOV  extent,  injure  and  destroy  some,  nt  least*  of  the  Meilnj 
glaudd,  liecanse  some  parts  of  their  follicles  always  adhere 
cartilugt*.      The   objection  applies  chiefly  to  complete  ampui 
I'ailiul  cxt'ision  is  much  less  severe,  and  may  often  be  advautt 
reftortcil  to  when  it  is  expedient  t^  get  rid  of  a  duster  of  very  tn& 
inverted  eyelashes. 

The  following  lUsplay  of  the  cilia,  by  the  removal  of  thw 
metit«  antl  imischs  may  be  a  "usofid  i-eminder  of  their  pijsitic 
the  cartilages.     The  eyelids  ftn>  8ui»| wised  to  bo  laid   flat, 
lower  Cilia  are  turned  up  to  attbrd  the  b^  view.     'Fhe  ir 
manner  in  \xhit'h  they  are  planted  in  the  dense  Gbro-ceUolar  m 
fiitty  ti:$«RH\  admits  the  entin>  extent  of  only  the  most  snperfic 
be  ex|K*scd.      llieir  bafiies  ate  a  little  more  than  a  line  &am  tl 
iif  the  Ud.     Within  ejieh  follicle,  and  near  the  mouth,  ar<*  tlie  j 
K\t  dev«ind  sebac\H»iid  glands.     The  specimen  was  tiikfni  rrxyj;^  ui  i 
feumle,  aud  tlie  tiatiiml  sLee  ha&  been  preserved- 


Ty  moi 

»  iiifl 

^iti^ 


^rn^n^f^ 


.^ 


Aom%  the  «dgip  iif  the  eyelid  m 


•ir  tW  wiifl  tf  tfe  da 
rMM4  htff^i  Omit  tMAm  od  ifaj^li  tht 


»»  I 


TttlCHL\J!HS. 


f>81 


falling  in  with  the  two  vertical  ones,  as  in  Fig,  208.    The  little  Hap  is 
then  raised  and  entrusted  to  the  c*aro  of  an  assistantj  who  keeps  it 
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tm*ufd  up  with  an  instrument  or  his  finger,  and  atton<liJ  to  the 
bleeding  and  checks  it.  The  mass  of  follicles,  with  the  investing 
tissue,  arc  carotuUy  hooked  with  the  tenaouluni  Ibreeps,  and  dissected 
out.  The  small  scalpel  should  be  um^d.  The  flap  is  then  to  be 
restored  and  retained  by  three  sutiu-es,  one  on  each  edge.  Sometimes 
a  ntrip  of  eourt  plaster  will  suffice.  Unless  the  skin  he  raised  to  a 
greater  extent  than  will  merely  uncover  the  cilia,  there  would  be  a 
defieiency  of  spaee  for  operating  efficiently,  and  the  base  of  the  flap, 
which  I  generally  make  }>roader  than  the  a|>ex,  woidd  not  be  sufii- 
<>iently  wide  to  onuure  its  vitality.  The  destruction  of  healthy  cilia 
is  inevitable ;  no  one  who  has  dissected  the  edge  of  the  eyelid,  and 
made  himsoH'  conversant  with  the  parts,  T^ill  believe  in  any  method 
of  operating  by  which  it  is  proposed  to  remove  a  given  number  of 
irregulai*  lashes,  without  injuring  contiguous  ones, 

« 


The  above  illustrati<m  of  i)Jirtial  removal  from  the  upper  eyelid, 
was  taken  fom^  months  alter  the  operation. 

The  patient,  a  female  forty  years  of  age,  had  been  long  tormented 
by  ten  or  twelve  cilia  that  rested  on  the  globe  of  the  eye ;  they  were 
very  minute  and  white,  and  grew  directly  inwards.  8he  had  given 
a  long  trial  to  the  cilia-forceps. 

The  partial  operation  may  be  executed  on  a  moi*e  extended  scale 
than  the  «liagram  shows,  and  may  be  applied  at  the  commissure,  as 
well  OS  at  tho  horizontal  edge.  It  may  be  done  in  two  plooos  on  the 
same  eyelid. 


DISEASES   OF   THE   EYELIDS. 

Another  method  of  the  partial  operation  is  to  dissect  out 
integrnnents,  mu&cle,  and  cilia  by  a  triangular  flap,  the  has©  of  wtSS 
is  at  the  tarsal  edge,  and  then  to  raise  the  iateguments  on  either  aid 
by  a  little  dissecting,  and  to  approximate  their  edges,  as  nearlH 
may  be,  by  plaster.  This  faoilitates  healing,  some  of  which  ml 
be  by  granulation. 

Some  operators  do  a  modified  operation,  separating  the  cili^ 
rather  tiying  to  do  so,  from  the  tarsal  cartilage,  by  passing  a  iH! 
between  them  at  the  edge  of  tJie  eyelid,  splitting,  as  it  were,  the 
and  then  remove  them  along  with  the  integmnents  and  the  mi 
This  is  a  most  tmeertain  proceedings  because  the  cilia  are  bo  a] 
be  out  across. 

To  remove  a  portion  of  the  entire  thickness  of  the  eyelid 
the  cilia,  is  an   operation   of  old   date,  and   is   objectionable. 
oocaaions  much  deformity.     Mr.  Tyrrell,  who  had  much  experi* 
after  advising  the  measure  where  several  ciHa  are  inverted 
says :  **  Such  a  plan  is  not,  however,  advisable  when  there  are 
cilia  remaining,  as  the  contraction  of  the  new  cicatrix  is  very 
to   produce   inversion   of  some   of  the  neighbouring    hairs. 
patient  must   therefore  be  contented   with  having  them  e: 
with  forceps  whenever  their  growth  oce^ions  the  slightest 

Tfie  cntitr  rjrcision  is  called  for  where  there  is  very  decided 
sion  of  the  hairs  in  several  places.     The  indications  are  to 
the  cilia  with  as  little  damage  as  possible  to  the  tarsal  caztilageiyl 
to  leave  the  punctum  lacr^Tnale  untouched. 

When  the  tarsal  margin  is  sulHoiently  healthy  t*>  admit  of 
plan,  I  always  endeavour  to  save  the  skin  by  reflecting  it,      Th© 
lid  is  fixed  as  in  the  foregoing  operations.     Three  incnsians  an 
one  at  each  comer  of  the  tarsus,  and  one  along  the  margin. 
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be  used,  and  the  sponge  bo  nioely  employed  by  the  assistant,  bo  that 
the  operator  may  clearly  see  the  several  steps  of  his  course,  a  few  are 
likely  to  be  left  behind.  More  core  is  reqiiired  than  might  be 
supposed. 

The  diagram  210  shows  the  lines  the  knife  should  take. 

JUirre  uuheaHhincHs  of  thr  vtjvJld  tciii  not  allow  of  excuion  of  the  ciUa 
aionc^  fJwre  miiHf  be  more  of  an  amjntfa/ion^  and  f/t4^  Hkhi  removed  with  the 
ptjektshes.  An  incision  is  made  thi*ough  the  skin  and  the  musok%  at 
abont  the  eighth  of  an  inch  above  the  tarsal  margin,  from  the  outer 
angle  nearly  to  the  punctum,  or  from  within  to  without,  according 
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to  the  eye  to  bo  treated,  as  in  the  diagram.  Fig,  21 1.  The  dotted 
line  shows  the  direction  to  be  taken ;  one  end  seized  with  the  forceps, 
made  tense,  and  skin,  muscle,  and  cilia  all  dissected  off  in  a  mass 
by  vertical  cuts.  Some  of  the  cartilage  is  necessarily  removed. 
This  is  far  preferable  to  cutting  through  the  entire  thickness  of  the 
eyelid. 

The  execution  is  necessarily  slow,  from  the  frequent  demand  for 
the  sponge.  Should  any  of  the  cilia-bulbs  escape  detachment,  a 
point  ascert-oined  by  scrutinising  the  denuded  surface,  or  the  part 
excised,  they  must  be  removed.  It  is  seldom  that  a  few  fine  hairs  at 
the  inner  com  ex  ai'e  not  left ;  indeed  such  must  happen  when  they  grow 
over  and  beyond  the  pimotum  ;  but  it  matters  Uttle,  as  they  ai'e  veiy 
rarely  inverted,  and  may  be  oradieated  if  they  cause  any  incon- 
venience. The  edge  of  the  cartilage  and  that  of  the  skin,  may  be 
brought  together  with  aecuraey  by  a  few  sutures. 

Here  is  an  example  of  the  several  operations  for  the  radical  cure. 
The  lower  eyelid  was  operated  on  by  a  surgeon,  long  since  deceased. 
The  intention  was  not  quite  fulfilled,  for  the  greater  number  of  the 
cilia  escaped  the  knife,  the  central  ones  only  having  been  removed ; 
and  when  there  was  a  fresh  growth  of  those  that  liad  been  merely  cut 
across,  trichiasis  was  re-eetablished.     I  excised  a  piece  of  skin,  everted 
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the  tarsal  mfirgia«  and  rectified  the  evil.     I  also  performed  the  ent 
excision  on  tlie  upper  eyelid.     It  was  oon^idered  hy  the  artist  thai 
sketch*  with  the  eyelids  approximated,  would  give  the  best  represe^ 
tion.    (Fig.  212,) 


Ptw,  fl». 


In  these  operations,  the  old  surgeons  used  al^^'ars  to  place  a 
spatula,  of  wood  or  of  ivory,  under  the  eyehd^  and  I  lielieve 
foreign  operators   invariably   use    it.     During   the    whole    erf    mj 
practice  I  have  never  once  resorted  to  it,  yet  I  can  well  undersianfll 
it  may  give  assistance  to  beginners*  and  confidenoe  to  those  who 
not  operate  frequently. 

Other  methods  of  treatment   have,  during  centurie6»  aoeiiT*^''^'^^' 

into  a  long  catalogue.     They  oonsist  for  the  most  part  in  • 

kinds  of  cauterisation  of  the  eyelid,  or  of  the  rilia*liiillis,   with  &hi 

actual  cautery,  or  es<*liarotics ;   and  in  attempts  to  do8tn>jr  the 

bulbs  by  sup[funitioti  by  mc^ans  of  a  seCtm^  introduced  betwrc^en  thi&m 

and  the  akia.    Bui  the  gvealer  part  of  tliem  are  obsolete,  and  Dead 

not  be  farthi9  moilmied.    Others  aie»  in  my  judgmeiit,  Cu-  infaior 

to  the  suf^cal  meas^ures  I  have  advanced.     Sir  W*  Wilde^s  ingemona 

pLin  I  have  not  tried.    In  a  paper  ott  Eaifopium  and  l^ciohiafiia  in  the 

^*  Ihihlin  Journal  of  Medical  Sdmm  ''for  1S44,  be  aajs,  &  smglo  laah, 

ur  ofieor  two  loslies,  will  sometinics  turn  in  upon  the  eye  and  prcfdiuM 

the  grraleet  annojanee.    Hie  palkaal  gda  timl  of  pluddn^  i 

out,  and  applies  for  snrgtoal  relief!    In  audi  ^msm^jiating  Qm 

sfiatula  within  the  eyelid,  be  iiial»  an  ixuaaon  with  a  small 

'^^'^-11  to  the  root  aflLe  invested  laak^and,  baving  wailed  uaiH 

:  3rrhapi»  Ihi^  o^iueafWl.  nppliee  a  point  of  nitrate  of  slTer  by : 
'1  «^  mn.  I  to  the  boltam  of  the  womid,  «iid  thi9k 


rvt^n- 


M   iia  '>    ^«r 


I'ioin  faik^  but  fraqnenllj  it  deBtroja  two 
10  nffighboQiing  cOm.    He  addft»  partial  dialii 
rid«d  triaiia^  niay  Hkeaise  be  samarfiillj 
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TraTisplnntatiou  of  the  oiliii,  combined  vdth  the  removal  of  a 
portion  of  the  palpebral  skin,  is  a  late  auggestioo. 

An  iuter-marginal  incit^iun  is  made  alnng  the  eyelid  between  the 
tarsal  cartilage  and  the  cilia-bulbs.  The  skin  and  the  cilia  are  thus 
dissected  from  the  cartilage  along  the  length  of  the  lid,  while  a  strip 
is  raised  at  each  comer.  Then  a  piece  of  skin  is  dissected  from  off 
the  eyelid.  The  fii'^t  incision  is  to  he  made  about  two  lines  from  the 
tarsal  edge;  the  second,  about  three  lines  higher,  and  joining  the 
other  at  each  end.  This  Beini-elliptical  jaeoe  is  to  be  taken  away.  The 
flap  which  has  been  raised  with  the  cilia,  is  to  be  stitched  to  the  edge 
of  the  skin  above.  In  other  words,  the  edges  of  the  wound  which 
ha^e  been  left  Ly  the  removal  of  the  skin,  are  to  he  united.  The 
objections  to  the  operation  are,  the  damage  it  does  to  the  Meibomian 
glands,  and  the  liability  of  tlie  flap  to  slough.  More  than  these, 
through  the  contraction  of  the  cicatrix^  the  cilia  are  often  again 
thrown  on  the  eyeball. 
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Entropittm^  or  turnutg  in  of  th^  edge  of  eithet*  of  the  eijeltdsy  may  be 
a  traumatic,  or  an  idiopathic  disease.  The  first  is  classed  with  injuries 
to  the  eye  in  another  chapter.  It  is  vnXh.  the  second  that  we  are 
now  concerned. 

Idiopathic  eutropium  is  met  with  in  three  states.  In  a  spasmodic 
form,  for  the  most  part  ocf  tirring  in  old  people,  and  almost  always 
confined  to  the  lower  eyelid,  the  tarsal  mfu^gin  being  healthy  and  the 
e^^elid  capable  of  being  readily  righted  or  returned  to  its  place.  In 
a  diroiiic  form,  which  may  afl'ect  both  eyelids,  but  generally  exists  in 
the  upper,  for  the  most  part  associated  with  more  or  less  inflammation 
of  the  tarsal  edge,  whereby  the  cilia  are  mal-directed  or  influenced, 
and  the  pliancy  of  the  parts  lost.  In  an  acute  or  inflammatory  form, 
when  the  eyelid  is  inflamed. 

Eff^cU.  Inversion  of  the  upper  eyelid  produces  graver  symptoms 
than  that  of  the  under ;  because  of  the  constant  contact  of  the  cilia 
with  the  globe  of  the  eye  in  all  the  st-agos  of  the  affection ;  the  cilia 
here  are  longer,  larger,  stronger  and  more  numerous  ;  and  in  ecrtaui 
cases  from  increase<l  irritation  due  to  thickening  and  induration  of 
tJie  tareal  edge. 

Gvntrnl  antrse  of  i/w  ajfeethn.  A  feeling  of  8<:)mething  in  the  eye 
followed  by  ulceration  and  opacity  of  the  cornea,  and  either  partial 
desti-uction  of  the  eye  for  visual  purposes,  or  loss  of  vision  from  opacity 
of  the  cornea,  or  from  changes  in  its  internal  parts,  residting  from 
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g«B0ral  iuflanuuation,  followed  by  atrophy.  Sometimee  the 
lOB^  te^sts  the  irritation  ;  the  opacity  is  not  usually  that  which 
MeadB  oameal  ulceration.  It  creeps  up  slowly  from  the  corneal 
murgin,  beneath  the  epitheliura,  in  a  new  creation  of  round  formative 
qdtk*  and  grows  over  the  comca  as  a  connective  tissue.  This  con- 
ditiou  may  for  a  while  he  Btationary.  Then  the  ordinary  inflrMu- 
niitory  changes  of  interstitial  deformity  ensue*  A  common  termi- 
nation 18,  after  months,  or  it  may  be  years,  of  suffering,  for  the 
eonjimetiYa  to  beeunie  thickened  and  insensible.  But  the  severity 
depends  on  the  degree  of  the  entropiunij  the  condition  of  the  cilia, 
the  state  of  the  edge  of  the  eyelid,  and  the  constitution  on  which  the 
looal  irritation  acts. 

Entropium  of  the  under  eyelid  is  not,  generally  speaking,  a  very 
eerious  affection*  The  ciHa  are  finer,  shoder,  and  less  numerous  than 
those  of  the  upper,  grow  slower,  and  from  their  mode  of  insertion, 
and  the  lowness  of  the  lid,  they  rarely  come  in  contact  with  the 
oomea.  When  they  do  encroach  on  it,  opacity  is  seldom  produced, 
and  their  presence  on  the  conjunctiva  of  the  sclerotica  is  less 
irritating.  In  wx41-marked  cases  tliere  may  be  no  more  ine*:>n- 
venience  than  conjunctival  inHanmiation,  with  slight  lacrymation, 
and  gimiming  together  of  the  eyehds  at  night.  Even  with 
coniph'te  inversion,  the  eyeball  does  not  suffer,  because  the  cilia 
do  not  recline  upon  it ;  the  tarsal  cartilage  being  fcJded  inwards, 
they  are  put  out  of  the  way,  and  lie  at  the  bottom  of  the  eye 
in  the  sinus  of  the  conjunctiva.  But  before  this  st^ite  of  perfect 
inversion  arrives,  the  eyeball  has  generally  become  moi"e  or  less  tole- 
rant to  the  contact  of  the  cilia ;  because  very  slight  structural  change 
in  the  conjunctiva,  which  is  soon  setup,  is  sufficient  to  defend  it  from 
their  Lrritation.  It  is  more  common  in  this  lid  because  the  cartilage 
does  not  resist  its  formation. 

T/i4^  ttlimate  muse  of  entropiinn  in  contraction  of  a  part  of  (fw 
orbicularis  pa/pehrarttm  mmcle,  I  have  taught  this  for  many  years, 
and  in  former  editions  of  this  work  I  have  given  anatomical  descrip- 
tions of  the  muscle,  with  delineations,  in  illustration  of  my  views. 
There  is  sufficient  power  in  the  ciliary  portion  of  the  muscle  to 
produce  the  inversion.  When  I  was  first  investigating  the  subject, 
one  of  my  ophthalmic  colleagues  showed  me  that  he  could,  by  his 
will,  bring  this  s<^*calkHl  ciliary  muscle  into  sitasmodic  action,  and 
invert  the  etlges  of  both  his  lower  eyelids,  produce  the  most  complete 
entropium,  a^  *  -il  his  long  tmd  numemus  cUia,     Lately  I  have 

met  with  a  p;  lio  <H>idd  do  the  same  thing. 

There  are  othor  tJuH^ric^  respecting  the  ciiuse  of  the  disease 
I  am  foivod  to  notiiN^.  ^  they  are  still  believed. 


I 
I 


I 
I 

I 
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One  attributes  it  to  relaxation  of  the  skin  of  the  eyelid.  To  Bay 
that  looseness  of  the  skin  allows  of  the  inversion,  would  be  to  aihrni 
that  in  a  healthy  eye  the  skin  is  antagomstic  to  some  power  acting 
on  the  eyelids ;  a  statement  unphysiological  and  erroneous.  The 
akin  is  never  tense,  hut  always  loose,  as  a  natural  provision  for 
nnreatrainod  palpebral  movements. 

Another  ascribes  it  to  thickening  of  the  palpebral  conjunctiva.  In 
incipient  entropium  the  conjunctiva  is  frequently  quite  healthy. 
Alter  a  time,  when  the  entii^e  conjunctiva  is  involved  in  that  general 
iiittammation  of  the  surface  of  the  eye,  as  an  effect  of  the  entropium, 
which  is  sure  to  ensue  in  the  progress  of  the  aflection,  the  palpebral 
portion,  trom  its  peculiai'  fitrueture^  vnM  show  the  greatest  morbid 
changes.  At  the  some  time,  the  posterior  edge  of  the  margin  of  the 
eyelid  has  generally  dii?appeared,  and  the  tarsal  fibro-cartilage  is 
thickened  and  hardened.  Again,  cicatrices,  the  result  of  conjimctiva 
disease,  are  frequently  met  ^vith  on  the  palpebral  conjunctiva  without 
the  eo-existence  of  entropium. 

A  thii'd  supposition  is  that  a  primary  change  occurs  in  the  tarsal 
cartilages,  whereby  they  become  curved.  To  examine  into  its 
oorrectnesSj  cases  of  the  affection  should  be  chosen  for  the  investiga- 
tion, in  which  the  tarsal  cartilages  have  not  suflered  from  disease. 

It  will  simplefy  the  inquiry  even  more  to  look  principaily  to  an 
inverted  lower  eyelid,  because  it  offers  a  greater  faciUty  for  obser- 
vation, as  the  nabiral  direction  of  its  border  is  outwards,  and  away 
from  the  globe  of  the  eye ;  and  any  change  in  its  direction  can  be 
better  appreciated  than  in  the  upper,  where  the  margin  inchnes 
somewhat  inwards.  Besides,  there  is  a  very  marked  difference  in  the 
sijse  of  the  two  caitilages,  and  this  may  throw  additional  light  on  the 
inquiry,  the  upper  being  considerably  broader  and  more  compact 
than  the  under,  as  the  outline  of  them  below  shows.  These  so-called 
cartilages  are  tldckened  areolar  tissue,  largely  interspersed  with 
elliptical  nuclei,  and  are  continuous  with  the  tarso-orbitol  fascia- 

Fm.  5fl3. 
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In  the  most  marked  or  aggravated  stage  of  entropium,  then  in  the 
under  eyelid,  the  narrow  cai-tilage  does  not  rest  against  the  eyeball, 
as  though  it  bound  it,  because  it  is  contracted;  but  it  is  so  com- 
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pletely  himed  on  itself,  and  rolle<l  upon  the  eyeKd,  that  its 
is  c?ompletely  rever&ed,  and  the  eilia  are  hidden.  It  is  dialc 
n  manner  which  I  attempt  to  e3q>lain  hy  the  ne.vt  diagram. 

It  is  eTident,  fi^m  tlie  narrowneea  of  the  cartilage,  that  no 
of  it,  nor  any  kind  of  contraction,  could  produce  these  change®, 
more  than  thi*^,  I  have  never  been  al>le  to  satisfy  myself  thnt| 
cartilage  is  ever  altered  or  modified  in  form ;  and  if  not»  it 
hare  any  degree  of  influence  in  producing  the  inversion. 


p*fl-  «t 


fV  llriignhria     €. 


Im  tmltxtifinm  of  the  upper  eydid,  the  invefted  cartilage 
,  tk«  ejt)i«&^  md  the  oimTesitiffi  of  the  dlia  are  then  oi 
wUfe  lliiar  extamitks  axe  dtreded  outwanls,  a  ]Kmtii>u) 
tlietr  esida  asBoaie  twm  tlii^  handkeidiief  beuig  used  iu  iJmt  dir 
dcuuig  tti0  ft^aent  ealk  for  its  apfdifialtoQ*    In  some  aggrai-i 
BMii^  tbsj  lia  wftmd  md  on  tlie  globe  of  tlie  eye. 

Xoir,  tkis  dilfeiviiee  in  the  directioii  of  the  edgee  of  t)tf3  vj 
oa^t  not*  I  tkmk,  to  he  attributed  to  dissimilar  ottoaee,  bat 
eane  eawe  meting  cm  the  dJssimiUr  physical  oonelraelioii 
tireltds  thtioashrea.      Thus  the  upper  oirtilage   is   meroly 
becmti0e  Ha  Iteedlh  dote  not  allow  it  to  be  mlled  u^  like  the 

yir  mMmf  er  ditp»tm§ tmmm  m  m&i  estosyt  fa  h^  4iittar$u^ ,     Alt| 
T  wak  turn  satisSed  as  tu  the  patbokify  of  entr^ipiuni,  it  is 
u^  drade  what  an^  tin*  i!in«B8iane»  thai  brin^  about  si 
and  pc^edkial  aetiesi  of  the  orbiGiilam,  as  to  aeeovtit  t<n 
oi  ytxa^imf,  er  <fAmt  ManMm,  the  leeult  of  perTcatetl 
a(Clmi«      Thaae   ooenr  withovt    the    peroefitible    iuflQani-e 
•xvitaiit :  and  the  mo^  that  can  be  said  of  them  1%  Umi 
thoy  feOew  odRT  paheksial  pheomMM  of  ecMBnioii 
'vhMh  a«e  Ihm  i^gwdal  ie  esi^aii^ 

la  Iha  ipenoifo  fcm  in  the  aged,  then  is  really  noj 
cauMs  fcr  an  the  oeobr  appMiks^  ^V*  It^w  thn 
•khoiifh  law  in  the  di«asr  Iher  ai^  ««lidly  ini,^^ 
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In  the  chronic  kind,  there  is  generally  as&cxjiated  more  or  less 
infiammation  of  the  tarsus  with  the  acoompunjing  roughened 
conjuuctiva,  and  it  may  l>e,  too,  eontraoted  palpebral  aperture.  I  am 
induced  to  use  the  term  "chi'onic,*'  simply  because  chronic  disease 
of  kin  inilanmiatory  nature,  and  the  entropium,  usually  coexist ;  but 
striotly  speaking,  the  expression  may  be  inaccurate,  and  the  some 
may  be  said  of  the  word  "spasmodic;'*  but  tliis  is  immaterial,  so 
long  as  I  make  known  what  I  wish  to  express,  the  phages  of  the 
disease,  llcre  tlie  entropiuni  is  secondary,  and  the  consequence 
of  the  preceding  disease. 

In  the  acute  state,  inflammation  of  the  integuments  in  which  tlie 
tarsus  participates,  is  the  direct  cause.  In  any  operation  or  accident 
to  the  eyeball,  especially  in  the  aged,  which  produces  inflammation 
of  the  palpebra?,  entropium  of  one  or  both  eyelids  may  follow, 
although  such  an  cfTect  is  happily  rare.  The  same  may  be  said  of 
conieitis  in  children  when  the  palpebrse  ore  inflamed. 

Treatment,  In  the  acute  or  inflammatory  form,  if  the  eyelid  be 
retmiied  to  its  natural  position  and  there  maintained  by  a  strip  of 
court  plaster  for  a  few  days^  or  till  the  vascular  excitement  has 
entirely  subsided,  the  entropium  will  disappear.  Collodion  may  be 
used. 

In  the  early  stage  of  the  spasmodic  form  in  the  under  eyelid,  the 
above  treatment  by  plaster,  cai'ried  out  for  a  few  weeks,  or  even  for  a 
shorter  time,  may  suffice. 

In  the  chronic  form,  with  its  permanent  inversion,  or  with  per- 
sisting inversion  without  the  presence  of  inflammation  of  the  parts, 
a  definite  surgical  measui*e  is  needed,  which  must  be  modified 
acconling  to  certain  physical  complioations.  This  will  be  explained 
and  illustrated  as  I  proceed. 

The  fundamental  operation  I  adopt  is  founded  on  what  appears  to 
nie  to  be  the  pathological  interpretation  of  the  affection,  and  the  objects 
of  which  are,  to  overcome  the  means  of  the  inversion  by  dissecting 
away  the  marginal  thick  j)urtion  of  the  orbicularis,  and  to  remove  as 
much  of  the  skin  of  the  eyelid  as  may  bo  necessary  to  produce  such 
tension  as  shall  overcome  the  deformity  which  other  tissues  of  the 
eyelid  may  have  acquired,  from  the  iiTegular  position  into  which  they 
have  \}{^m\  thrown  by  tlie  muscle.  In  a  few  instances  of  short  duration 
of  the  enii'opiimi,  I  have  dissected  out  the  muscular  tissue  only.  I 
doubt  not  that  this  limited  operation  would  suffice  in  most  cases  if 
done  very  early,  but  usually  patients  do  not  apply  till  there  are 
meohanical  changes  in  most  parts  of  the  eycUd,  and  then  the  skin 
must  be  removed  as  well. 

lo  permanent  spasmodic  entropium  this  operation  is  all-sufficient ; 

Y    V 
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Double  entropium  of  upper  eyelids.  F.  B.,  a  pale,  thin  girl, 
aged  twenty,  suffered  from  entropium  of  both  upper  eyelids.  The 
right  was  the  more  turned  in  of  the  two,  and  the  cilia  of  each, 
except  a  few  fine  ones  at  the  comer,  rested  on  the  globes  of  the  eyes. 
The  eyelids  were  not  in  the  least  thickened,  nor  was  trichiasis 
present ;  so  that  when  their  edges  were  turned  out,  the  lashes  were 
nearly  in  their  natural  position,  being  necessarily  a  little  disarranged. 
The  upper  parts  of  both  cornese  were  hazy,  the  left  being  the  less 
affected. 

The  illustration  (Fig.  216)  is  an  accurate  representation  of  the 
right  eye  in  profile,  taken  the  day  before  I  operated.     I  removed 

Fio.  216. 


rather  more  skin  along  with  the  muscle  from  this  eye  than  from  the 
left,  which  was  treated  at  the  same  time.  On  the  third  day  the 
sutures  were  removed,  and  the  patient  left  the  hospital  for  home. 

Three  months  after,  she  called  to  show  herself.     Faint  scars  merely 
indicated  the  operations.     The  lacrymation  and  intolerance  of  light, 
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and  the  conjunctival  inflammation,  had  passed  away.      The  right 
oomea  had  much  improved  in  transparency,  and  the  left  was  nearly 

Y  Y  2 
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The  Fig*  220  was  taken  three  months  after  operation  on  both 
eyes. 

Usually,  it  is  not  requisite  to  disseot  out  more  of  the  skin  than 
will  admit  of  the  easy  removal  of  the  eiliary  portion  of  the  muscle. 
But  where  the  edge  of  the  eyelid  is  a  little  thickened  and  indurated, 


and  not  quite  so  easily  acted  upon,  and  in  the  eutropium  of  the  aged,» 
where,  from  the  reduction  in  the  volume  of  the  eye,  and  from  its 
retraction,  and  the  natm-al  tendency  to  tegumentaiy  folding,  a  larger 
amount  must  be  excised,  but  not  more  than  is  necessary  to  reduce  the 
edge  of  tlie  eyelid  to  its  eoiTect  position.  E version,  or  depression  of 
the  toi'sus,  must  not  he  produced.  The  cause  of  the  deformity  being 
taken  away,  there  cannot  be  a  return  of  the  dislocation. 

Affer'treatmeut^  beyond  water  di-essing^  is  seldom  i*equired.  This 
seems  to  point  to  the  fact,  that  the  pathological  changes  in  the  con- 
junctiva ore  for  the  most  part  the  consequence  of  the  entro|)iumj  and 
not  independent  eonditious, 

Jtcsttits,  It  is  seldom  that  any  trace  of  the  operation  is  seen  after 
tlie  interv'ol  of  a  few  months,  sometimes  weeks,  pn>vided  that  the 
edges  of  the  skin  have  been  brought  neatly  together,  and  the  sutures 
taken  out  on  the  second  or  third  day,  and  not  allowed  to  bo  tkniwn 
off  by  ulceration. 

The  only  indication  of  the  former  exist cnce  of  disease  that  the 
eyelids  exliibit,  is  the  irregular  disposition  and  staring  arrangement 
which  the  cilia  aoqtdre  from  having  been  in  contact  with  the  globe  of 
the  eye,  and  subjeeted  to  its  movements.  The  greater  tlieii'  length, 
the  more  abundant  their  growtli,  and  the  longer  the  dui^ation  of  the 
inversion,  the  more  is  tliis  apparent. 

It  is  by  observation  alone,  that  an  ade€|uate  idea  can  be  formed  of 
the  rapidity  and  extent  of  the  recovery  of  the  eye,  and  especially  the 
cornea,  from  the  etfects  of  entropium.  From  the  moment  that  the 
ciHa  cease  to  irritate,  all  the  distressing  symptoms  begin  to  yield; 
and  so  quickly  is  repair  exliibited,  that  on  the  third  day,  the  period 
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may  assume  when  grown,  and  such  a  case  should  be  watched  for 
several  weeks. 

It  must  be  very  seldom  that  the  removal  of  entropium  from  the 
lower  eyeUd  does  not  at  the  same  time  sepjirate  any  irregular  cilia 
from  contact  with  the  globe  of  the  eye,  for  a  single  exception  only 
has  occurred  to  me. 

I  have  never  seen  the  least  unpleasant  result,  or  drawback  of 
any  kind,  from  slightly  everting  the  centre  of  the  edge  of  the  eyelid. 


ENTROPIUM,  WITH   CONSIDERABLE   THICKENING    OF    THE 
TARSAL    MARGIN. 

The  ordhiary  operation  for  enttopium  is  uiisuited^  when  inversion  of  the 
upper  eyelid  is  associated  with  considerable  cltanges  in  t/ie  physical 
character  of  the  tarsal  edge^  from  long-continued  inflammation,  by 
which  it  has  been  rendered  thick  and  very  hard ;  a  state  in  which 
disease  of  the  fibro-celluljir  tissue  around  the  cilia-follicles  plays  no 
unimportant  part.  The  point  can  always  be  readily  determined,  by 
trying  how  far  the  eyelid  can  be  everted  by  the  fingers.  Generally, 
little  or  no  impression  can  be  made  on  the  entropium,  however  much 
the  eyelid  be  lifted.  The  tarsal  edge  is  so  hjird  that  it  feels  like  a 
bit  of  wire  under  the  skin.  There  is  not  necessarily  trichiasis.  In 
some  of  the  worst  cases  that  I  have  had  to  treat,  the  eyelashes  have 
been  neither  irregular  nor  abortive,  but  still  they  act  injuriously  on 
the  eyeballs.  I  have  seen  the  cornea  with  all  the  appearance  of 
ligamentous  structure. 

My  practice  here  is  to  excise  the  cilia  and  the  diseased  tarsal 
margin,  with  scalpel  and  forceps,  and  bring  the  edges  together 
with  a  few  sutures.  There  need  be  no  apprehension  about  passing 
the  threads  through  the  cartilage. 

Entropiuniy  with  trichiasis^  thickening  of  the  tarsal  margin,  and 
contraction  of  the  palpebral  aperture.  There  are  here  all  the  complica-  * 
tions  that  can  occur  in  this  aflfection.  An  eye  thus  involved  is  in  a 
deplorable  state,  for  with  all  this  outward  deformity,  there  is  much 
internal  disease.  The  conjunctiva  is  thickened  and  granular,  and 
parts  of  it  Eire  in  that  state  which  is  known  by  the  term  cicatricial. 
It  is  supposed  that  the  tarsal  cartilage  becomes  partially  atropliied. 
I  doubt  this.  The  cornea  is  more  or  less  opaque,  and  often  other- 
wise affected.  These  combinations  are  rarely  seen,  except  among 
the  most  destitute  individual  of  the  community,  and  arise  from 
neglect  of  early  treatment. 

The  narrowing  of  the  aperture  is  due  to  contraction  at  the  outer 
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eommissiire,  the  effect  of  chronic  iiiflannnation,  attended  for  the 
most  poi-t  with  superfiiial  ideeration  of  that  part  of  the  tarsal 
edges. 

Tlie  cilia  and  the  tarsal  margin  must  he  excised,  after  the  manner 
described  in  the  hist  eeetion.  But  more  is  generally  needed,  for  the 
remainder  of  the  tarsus,  hy  the  physical  ehanges  that  have  heen 
described,  may  yet  hind  the  eyeball.  The  best  result  is  got  hy  out^ 
ling  through  the  eyelid  vertically  in  the  centre.  A  more  permanent 
effect  ensues  if  the  skin  and  the  under  siirlne^  of  each  ii?ide  of  the 
wound  are  brought  severally  together  by  a  couple  of  sutures,  because 
there  is  then  quick  healing.  If  this  he  not  done,  suppuration  may 
ensue,  and  subsequent  contraction  will  then  almost  dose  the 
incision. 

After  the  irritation  from  the  entropium  has  heen  removed,  the 
chronic  inflammation  ceases,  and  there  is  no  more  palpebral  con- 
traction*  Much  suffering  is  checked,,  and  an  opaque  cornea  may 
r©cx)ver  sufficiently  to  afford  useful  sight. 

It  is  not  enough  to  divide  the  tarsus  without  the  other  operations, 

I  do  not  recommend  the  operation  for  dividing  the  eyelids  at 
the  outer  oommissni'e,  because  there  is  generally  so  much  chronic 
inflammation  arpund  this  part  of  the  aperture  that  it  is  almost 
impossible  to  get  the  cut  edges  to  heal  separately,  a  condition 
necessary  to  ensure  an  extension,  of  tarsal  edge.  If  the  two  edges 
do  not  unite,  they  heal  hy  granulation,  and  contraction  ensues, 
whereby  the  effect  of  the  division  is  lost,  and  even  greater  nanx>wing 
is  caused. 


CONCLUDING    REMARKS. 


Besides  describing  my  own  practice,  some  notice  should  be  taken 
of  that  of  othei^. 

The  most  common  operation  is  the  removal  of  a  transverse  portion 
of  the  akinj  by  pinching  it  up  with  the  finger,  or  by  the  entropium 
forceps,  an  instrument  invented  for  the  purpose,  and  cutting  it  off 
with  a  ptiii*  of  scissors. 

That  some  improvement  occasionally  follows  such  contraction  of 
skin,  and  that  more  frequently  in  the  under  than  in  the  upper  lid, 
I  am  perfectly  aware  ;  but  it  is  appaxent  in  incipient  cases  only,  and 
then  it  h  for  the  most  pait  temporary.  In  all  well-marked  iuBtances 
of  inversion,  such  methods  scarcely  improve  them  in  the. least.  It  is 
true  that  excision  of  the  skin  from  the  lower  eyeUd,  to  a  considerable 
eoctent,  may  always  be  effectual  in  removing  an  entropium  from  it, 
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o^^g  to  the  configuration  of  its  cartilage,  as  pointed  out.  But  then 
to  bring  about  this  alteration  by  removal  of  the  skio  alouej  the  eyelid 
must  actually  be  depreefied  and  eyerted ;  and  thus  one  evil  would 
be  exchanged  for  another. 

The  next  most  frequent  method  is  the  destruction  of  the  skin  of  the 
e^^elid  by  the  actual  cautery,  or  some  escharotic,  so  as  to  produce 
a  cicatrix,  the  contraction  of  which  is  expected  to  remove  the 
inversion,  and  it  is  thought  to  be  better  if  the  cartilage  be  involved 
in  the  &cax,  I  declar4  it  to  bo  inetHcient,  and  a  rlumsy,  painftil, 
and  disfiguring  proceeding.  Besides,  the  contraction  oiten  curv^es 
the  eyelid  lateTally. 

There  is  the  division  of  the  outer  commissure,  and  the  vertical 
incision  of  the  cartilage  at  the  centre.  The  removal  of  a  (*entral 
portion  of  cartilage.  Also  the  vertical  cut  at  each  angle,  the 
hunzontal  incision  of  the  conjunctiva^  and  the  elevation  of  the 
eyelid  during  the  healing  process,  by  an  instrument  called  the 
suspensoriuni  palpebrarum,  a  sort  of  elevator.  Then  the  still  severer 
method  of  dividing  the  tarsal  cartilage  of  the  upper  eyelid  longi- 
tudinally as  well  as  vertically,  of  the  under  eyelid  veiiically  only^ 
taking  away  a  fold  of  the  skin  besides,  and  fastening  the  eyelid  to 
the  brow,  or  to  the  cheek,  by  means  of  several  fine  ligatures  passed 
through  its  edge,  and  secured  by  strips  of  plaster,  for  the  space 
of  eight  or  ten  days,  followed  up  by  frequently  touching  the  incision 
with  sulpliate  of  copper  to  ensure  healing  by  granulation.  All 
these  are  uneeiiain  in  coniirmed  entropium ;  for  with  the  cicatrization 
the  power  of  the  muscle  is  wont  to  be  renewed,  and  the  entropium 
retains,  and  the  eye  is  disfigured  by  each  of  thera. 

It  would  take  several  pages  to  speak  even  briefly  of  the  many 
other  operations.  Some  are  thoroughly  impracticable ;  others  are 
evidently  mere  suggestions,  originating  in  dead-house"  dissections^ 
and  capable  of  demonstration  on  a  normal  eye,  but  useless  in  a 
diseased  living  eye.  My  duty  as  aii  author  is  to  spare  the  student 
the  puzzle  and  confusion  that  the  description  of  such  is  apt  to 
I       occasion. 


ECTHOPIUM,    OR    Tl'RNINO    OUT   OF   THE    EVEI.HL 

There  are  tariaUom  of  tctropium^  from  the  slightest  eversion  of  a 
part  of  the  tarsal  edge,  to  the  most  marked  turning  oul  of  the  whole 
of  it,  by  which  the  inner  surface  of  the  eyeHd  is  freely  exposed. 

Eotropium  is  common  in  the  under,  and  very  uncommon  in  the 
upper  eyelid* 
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Of  under  eyelid  is  involved.     Kpiphora,  or  overflow  of ' 
Thk  RVinptom  is  always  moht  niaj^kod  whou  Hio  lacr\Tiial 
in  whieli  the  puiiftuivs  opcai,  it*  displat'CMl     Tlion^iVjre,  with 
Wt  Uie  IciftsI  Oiiropiuni  of  tlni  iiuier  sidB  of  tli©  ©tig©  of  the  lid,  the 
Ipmiciiu^  is  out  of  plnoe^  and  i\m  tears  overflow. 

/n  ike  txpBied  eo9\}umtiva^  marked  clijingea  ooom%  At  firsts  there 
k  slight  oong^tiou.  It  then  becomos  hypertr^^phietl,  aud  lat^tly 
granular. 

I  have  remai^ked  that  although  ft»r  a  whilS  it  is  very  sensitive,  a 
poriiHl  *irrivi>8  whou  it  loses  much  of  its  sonsihility,  aud  gets  actually 
tt^Iorant  tti  i*\po,sun%  tuid  ovnu  in  a  meusuro  to  the  preseueo  of 
e\trauooud  sub^taiin^s. 

Tlu^  Uvtmi  margin  hhui  \im^  its  »harp  outline,  and  gets  rouuded, 
uid  the  intlnnnnalory  ohaugn^  hy  whidi  thit^  is  effected  in  a  measure 
tpoil  tli0  ^Minboniiau  (ippamttui. 

Th^  eoniea  snfffTs  whonoror  the  eyelids  eaniiot  he  closed.  Tlio 
cottUuual  exp08ui\5,  and  the  iuability  to  wipe  off  or  brush  asido 
intruding  jHirtiele-s  ini>dueeiii  iullammation»  opacities,  and  infiltra- 
tion?, iiiul  it  may  hi%  oven  id(»era  and  loss  (.»f  sight.  l>ry>  or  cutiouhu- 
coruoii  may  eusuc. 

The  impairment  of  sight  is  often  hastened   by  aeute  attacks  of 
KaAniultiation  of  fhi*  eyeball,  whereby  the  internal  ti.ssuea  are  spoiled. 
J%e  if/^*A*,  tr/Nft  the  Hppvv  vyviid  k  itivokeil^  are  those  of  iiTitatiou 
aud  ittflammation  of  the  eyeball  from  exposure. 

nU  mwm  of  erft'opiufu  are  lesions  externally,  that  is,  without  the 
#VtlUb.     I  shall  detail  tbeni  under  I'uur  hearls, 

'  Tho  first  inehides  ab,seo8^e8  abiuit  the  orbit,  usually  at  the  cireimi- 

I^IMce ;  l^arnf*;  seahls;  eheinieal  bijuries  ;  uleerations,  either  simple 

«r  siw^ifi<*»  ^^  '''*^"*  syphili«,  lupu^,  suppuratiou,  and  sloughing  alter 

fftiitiel^ ;  vrturnds ;  eoutusious  ;  and  surgical  optirations.     Of  these, 

^  m0«i  of  *he  eicntrizaiiou  of  abHeesses  about  tlie  circunifiTontHi 

if  tW  orbit  \B  by  far  the  most  fretpiout.     The  U8ual  seat  of  »uppnra- 

tsoll  b  tW  lower  aud  outer  part  of  tlie  edge.     The  next  in  fi-equenoy 

^^l^m^T  anil  outer.     Taking  all  these  t^usea  into  consideration, 

UV  ^Yflidii  m^  alike  liable  to  stitier. 

,xx\titl  u  the  eonsequenee  of  disease  of  the  eyelid  itself.     The 

SI  Utlit^  more  generally  iifie<*ted. 
.      I  i\ns^  fr*^^^  ^^^  enfeebling  effects  of  age, 
H  TWt»tflthb  due  to  palsy  uf  the  portio  dura,  hemiplegia  facialiL 

r  •  \ii%V;\fktb»'i»f^«<^^*^^^*  palpebruTiun  musele,  among  those  that  ar^ 

true  i  iL^^^Xm^  ^^  r^  ^  ^"T  t.r'^r^  '^-  ^y-  i«  lo'^t. 

IZ    \  \^^  mU  c^^^^^^  ^  Jeju-essed,  whde  the  under  falls  down 

extent,  ^^^S^^^^'""""^  ""'"""  ''''^"^  '''  ^'''''''^'^  ^^*' ^''^' 


JSsiii;^ 


ECTKOPIUM,    OR   TUKNIKO    OUT  OF  THE    EYELID, 


Details  must  be  given. 

The  evevHion  from  the  first  elms  m  the  most  severe*  It  is  associated 
with  damage  of  the  parts  aroiind  the  eye,  and  calls  for  the  exercise  of 
more  surgieal  skill  tliaii  any  other.  Some  of  the  cases  are  beyond 
benefit,  others  can  be  relieved,  and  some  ciired. 

Eetropitim  of  the  under  etjelid. 

In  Pig.  221  is  shown  a  well-marked  instance^  from  a  child  four 
years  old.     The  scar  on  the  side  of  the  nose  points  out  the  remains 


Fio.  til. 


of  an  abscess  coeval  with  that  on  the  cheek.  Both  were  scrofulous^ 
and  unconnected  with  disease  of  the  bone. 

For  the  remedial  measure,  in  a  ease  of  this  natui'e,  the  objects  are  to 
procure  a  supply  of  healiliy  tissue  to  replace  what  has  been  lost,  and 
without  wliich  there  can  be  no  permanent  improvement,  bo  that 
when  the  eyelid  is  liberated  and  put  in  position,  there  shall  be  a 
continuity  of  healthy  stnicture,  and  to  excise  the  granidar  con- 
junc4iva.  The  second  part  of  the  operation  has  fur  its  ends  the 
removal  of  a  diseased  tissue,  and  the  making  of  a  breach,  by  tlie 
contraction  of  which  the  swinging  tarsus  is  readily  acted  on  and 
drawn  up  to  the  eyeball.  The  lower  tarsal  cartilage,  as  I  have 
shown  in  a  diagram  in  the  section  on  Entropium,  is  very  narrow, 
and  very  imlike  the  higher. 

The  actual  loss  of  skin  from  the  abscess  in  8uch  cases  is,  in  fact, 
very  slight.  It  is  mainly  the  ccUular  tissue  that  is  destroyed  by  sup- 
puration, the  contraction  from  the  loss  of  which  pulls  aside  the  skin, 
and  ties  or  binds  it  down.  Merely  to  release  the  eyelid  from  its 
adhesion  by  any  plan  of  disfiection,  and  to  leave  the  wound  to  be 
filled  up,  and  to  heal  by  granulation,  would  be  perfectly  nseleea ;  nay, 
the  attempt  might  aggravate  the  ectropium  and  add  to  the  scar. 

The  operation  in  thin  patient  wm  thus  performed.  The  cicatrix  was 
sparingly  removed,  and  from  either  extremity   of  the  small  oval 
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wound  two  straiglit  incisions  were  made,  after  the  plan  in  th© 
following  diagram. ;  the  surrounding  skin  was  then  separated  from  its 
attachments  to  a  oonsiderahle  extent,  especially  on  the  cheek,  by 
which  it  admitted  of  transposition  or  gliding,  so  as  to  serve  the 
place  of  that  which  had  been  damaged  and  removed. 


Fio<  9S^. 


So  extensively  had  the  eeUiilar  tissue  been  destn^ed  ty  long 
suppuration,  that  the  eyelid  coidd  not  be  freed  and  replaced  till  the 
dissection  had  reached  nearly  to  the  tarsal  margin. 

A  portion  of  the  conjunctiva  was  next  removed  from  the  sinus, 
opposite  the  everted  portion  of  the  tarsus,  and  the  operation  concluded 
by  drawing  up  the  eyelid  as  far  as  possible,  and  fiadng  it  by  means  of 
narrow  slips  of  plaster  passed  circularly  and  tightly  from  the  nose  to 
the  temple. 

Cicatrisation  was  rapid,  and  the  improvement  so  far  satisfactory. 
Some  deformity  remained,  as  the  curved  cartilage  could  not  bo  made 
to  accommodate  itself  to  the  eyelmll ;  and  a  few  weeks  later,  I 
removed  that  part  of  the  eyelid  yet  distorted,  with  the  tenaculum 
forceps  and  the  scalpel,  and  applied  two  sutures* 

By  any  one  not  aware  of  the  natiiro  of  the  operation,  I  am  sure 
that  the  former  condition  of  the  eye  could  never  have  been  imagined. 

Fig.  928, 


fW  j^iw^Ung  sketoh  shows  a  correct  Ukeness  of  the  alteration  that 
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?%  t^  %irt  olbn  »0oeBsary  to  shorten  the  tarsus,  nor  always,  perhaps, 
my  KX^mwUv^ ;    but  when  either  process  is  required,  it  is,  I 
«K«mUjr  k«a<*r  to  execute  it  simultaneously  mth  the  transiHJsi- 
I  suspect  that  the  tarsus  with  its  coverings  is  never 
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in  reality  much  stretehed.  I  doubt  not  that  it  yields  somewhat,  hut 
the  depression  must  be  due  principally  to  displacM^ment ;  for  when  it  is 
much  pulled  down,  and  apparently  lengthened,  the  upper  eyelid  is 
lowered*     The  surroimding  skin  Btretches. 

Cartilage  should  therefore  not  he  removed  except  on  special 
oceasious,  for  if  the  tai-sua  be  not  elongated  any  loss  will  tend  to 
depress  the  eyelid.  Yet  for  the  removal  of  a  piece  of  cartilage  to  he 
really  effectual,  it  must  be  large  enough  to  shorten  the  eyelid  to  the 
natural  dimensions.  The  following  diagram  gives  the  size  of  tlie 
portion  tliat  was  taken  in  the  case  under  consideration,  marks 
its  position,  and  shows  the  shape,  which  differs  from  the  V-form, 
usually  recommended.  The  curved  sides  come  easily  together,  and 
make  the  edge  level ;  whereas  a  retiring  angle  is  produced  by  the 
straight  in^'isions.     I  may  add  that  the  portion  was  taken   from  a 
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part  where  the  tarsus  had  become  bent  and  in*egular,  and  had 
acquij'ed  a  form  not  to  be  overcome  by  means  that  would  ever  bring 
the  rest  of  the  h order  to  tlie  correct  line. 

The  removal  of  cartilage  from  the  outer  angle,  by  which  a  portion 
of  each  eyelid  is  included,  might  be  executed  when  there  is  not  a 
neoesdity  for  taking  it  from  a  given  spot,  and  any  subsequent  ©car 
is  somewhat  hidden  by  the  natural  folds  of  the  skin* 

But  with  stretching  of  the  tarsuB  at  a  given  point,  the  operation 
that  is  illustrated  is  to  be  preferred.  The  comer  operation  has  many 
disadvantages.  It  interferes  with  the  at^tion  of  the  upper  eyelid.  It 
contracts  the  palpebral  aperture,  and  produces  deformity*  It  is  an 
indirect  manner  of  affecting  the  e version,  and  it  can  never  take  a 
curve  out  of  the  caiiilage.  It  can  never  be  proper,  except  when  a 
very  limited  operation  will  8\dlieey  therefore  in  some  very  dight 
oaae. 

Bemoving  a  oentral  bit  of  the  cartilage  has  no  disadvantage  what- 
ever. There  is  not  any  cicatrix  to  irritate  the  eyeball  as  some  have 
asserted,  nf»r  any  injurious  effect,  arising  out  of  tightness. 

Other  methods  embodying  the  same  principle  of  dealing  with  the 
adhesion  of  the  skin,  and  differing  only  in  the  direction  and  extent 
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of  the  cnU,  have  been  proposed  and  practised ;  but  mine  ia  superior 
on  account  of  its  limit,  the  smallneas  of  the  subsequent  soar,  from 
the  absence  of  angular  flaps,  and  the  greater  eertainty  of  healing 
by  the  first  intention. 

The  peculiarity  of  a  eicatrix,  the  bizb^  the  position,  and  the  presenoe 
of  more  than  one,  will  require  modifications  in  the  direction, 
number,  and  extent  of  the  incisions.  This  mil  be  illuEtrated 
farther,  when  I  speak  of  ectropium  of  the  upper  e^'elid* 

An  operator  must  not  restrict  himself  to  any  form  of  flap, 
although  he  must  remember  that  acute  angles  are  the  more  likely 
to  slough. 

Diefienhaeh  operated  in  this  way.  A  triangular  flap,  including  the 
cicatrix,  being  raised,  the  sections  a  ft  are  extended  freely  on  either 
pide,  to  allow  of  the  ready  approximation  of  the  two  sides,  b  h  ;  these 
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being  then  fixed  by  sutures,  the  two  cut  margins  a  c  and  r  n  are 
connected  with  the  corresponding  margins  of  the  eyelid  included 
between  c  c. 

Most  examples  of  this  class,  especially  those  of  ectropium  from 
abscess,  may  be  treated  on  this  plan. 

When,  however,  fr"om  much  loss  of  skin,  the  eversion  is  excessive, 
transposition  will  seldom  sulfico,  and  skin  must  be  borrowed  by  a 
plastic  operation,  from  a  spot  where  its  loss  cannot  ultimately  be 
detrimental.  But  eren  this  may  be  impracticable,  for  healthy  skin 
may  be  out  of  roat-h,  and  unless  a  healthy  piece  can  be  raised,  the 
operation  had  better  not  be  undertaken.  For  instance,  a  lad  of 
eleven  years  of  age  was  scalded  in  infancy,  the  right  eheek  wag 
covered  with  oioatrices,  and  the  alteration  of  tlie  features  actmUIy 
defied  immodiate  recognition  of  the  exact  nature  of  the  change.  The 
upper  tarsus  was  dragged  down  below  the  level  of  the  imder  one,  and 
binumtli  it  was  a  plane  surface  about  an  inch  square,  at  first  supposed 
to  be  an  ulcer,  but  which  was  the  conjunctiva,  and  belnw  that  and 
the  distorted  side  of  the  mouth,  a  shoH  and  irregularly  disposed  row 
of  cilia  marked  the  inferior  tarsus.     His  condition  was  irremediable. 

Such  plasfie  opeyatwm  demami  comu/rnMe  fticeft/,  and  require  for 
their  etlectual  execution  a  well-tutored  hand.  Every  circumstance 
shouhi  be  promising,  and  the  patient  in  good  health. 
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The  skin  to  he  borrowed  mmt  be  heaiihij.  There  are  two  means  of 
operating.  In  the  one,  skin  is  raised  from  an  adjacent  part  and 
twisted  round  to  the  required  Bpot,  so  that  the  axis  may  be  hori- 
zontal, vertical,  or  oblique.  In  the  other,  with  the  maintenance 
of  a  conneeting  slip,  the  skin  is  elided  laterally  from  a  contiguous 
site,  and  without  a  twist.  The  adoption  of  either  must  be  regn- 
hited  by  eireumstances,  the  Bituaiit  m  of  the  part  at  which  the  skin 
is  required,  tlie  extent  of  the  demand,  and  the  position  from  wliich 
the  skin  may  be  taken.  The  first  is  most  used,  because  more 
generally  applicable,  and  it  is  executed  in  the  following  maonen 
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After  the  cicatrix  has  been  dissected  out  as  symmetrically  ag 
possible,  with  the  greatest  saring  of  sound  skin,  and  the  eyelid 
liberated  and  carried  to  its  place,  a  flap  of  skin,  cellular  and  even 
a^lipose  tissue  of  the  required  si^se,  is  to  be  raised  and  t^visted  to  the 
place  made  to  receive  it^  as  is  shown  in  the  preceding  diagram. 

The  new  bit  is  to  be  taken  from  a  plaee  in  a  line  with  the  spot  for 
which  it  is  destined.  There  must  be  a  sufficient  bridge  or  isthmus 
left  uncut.  It  is  to  be  borrowed  from  the  nearest  point,  so  as  to 
limit  the  twist ;  because  the  shorter  it  is  the  less  is  the  circulation 
interfered  \ntb,  and  therefore  the  gi-eater  security  to  the  preservation 
of  vitality,  while  it  moreover  facititates  coaptation.  Yet  tliere  shoidd 
not  be  any  stretching  or  straining  of  the  skin,  for  that  woidd  spoil 
the  chance  of  union. 

When  the  skin  is  healthy,  it  is  very  extensible,  and  can  be  twisted 
round  in  an  almost  incredible  manner.  It  is  advisable  not  to  wait 
till  bleeding  has  ecuscd,  but  at  once  to  adapt  the  parts  and  apply  the 
sutures,  as  that  ^ill  stop  all  hBcmorrhage,  and  diminish  the  risk  of 
failure  from  the  exposure  and  chilling  of  the  smfaces,  and  the  ex- 
sanguiDO  state  of  the  flap  is  avoided-  In  all  operations  about  the 
eyelids,  I  approxinuite  the  sxirfaees  that  are  to  come  together 
as  quickly  as  possible,  irrespective  of  bleeding ;  and  numerous 
instances  of  uninterrupted  success  contirm  the  propriety  of  bo 
doing.  Perhaps  tlie  rule  will  hold  good  in  all  cutaneous  opera- 
tions. Of  course  union  could  not  ensue  if  clots  interposed  j  but 
these  do  not  form  during  the  dissection,  neitlier  do  they  afterwards, 
if  pressure  be  applit^d. 
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Tlie  gap  that  Is  left  should  be  diminished,  in  whatever 
may  seem  most  expedient.  The  nearer  the  edges  can  be  brought 
together,  and  thus  maintained^  eo  muoh  the  better ;  and  the  c^uicker 
the  surface  heab  the  less  will  be  the  eear. 
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It  would  be  still  preferable  when  possible,  to  avoid  the  isthmus 
of  skin  by  an  arrangement  of  the  following  kind,  the  flap  being  taken 
from  below  or  above,  as  occasion  may  require. 

With  all  that  has  been  reoommended  failure  will  ensue,  unless 
the  aftcr*treatment  is  well  done.  The  pai*t.s  should  be  thoroughly 
supported  by  plaster  and  a  bandage,  and  kept  warm  with  cotton 
wool,  and  the  patient  placed  at  perfect  rest.  Such  should  be  the 
nature  of  the  dressing,  that  all  movements  of  the  eyelids  should  be 
prevented.  It  is  eoldom  that  this  may  not  be  accomplished  by 
plaster,  compress,  and  bandage.  In  any  exceptional  case,  if  it  could 
not  be  accomplished  otherwise,  I  should  not  hesitate  to  stitch  the 
eyelids  together  for  a  few  daj^s.  The  sutures  should  be  moved 
gradually,  and  not  all  at  once.  If  inflammation  exceed  the  limits  of 
htialth,  niid  pass  into  the  phlegmonous  form*  cold  applications  may 
hfs  r«Hiuired»  tujd  even  leeching.  But  more  is  to  be  feared  from 
»buigliiiig  or  congestion,  arising  either  from  want  of  a  sidhcient 
i^ujiply  of  blood,  or  from  some  abetruction  to  the  conveying  away  of 
the  blood  by  the  vcnouB  channeL 

When  the  skin  has  been  tiiniod  completely  round,  or  nearly  so,  the 
attachment  may  subsequently  require  to  be  divided,  and  made  flat 
by  a  little  dissection. 

There  should  be  jealous  watching  against  making  the  flap 
loo  small.  Allowance  should  always  be  given  for  contraction^ 
which   goes    oil   for  weeks   after,  by  making   it   larger  than 
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gap  to  be  filled,  espocially  in  fat  persons.  It  is  supposed  to  contract 
about  a  sixth.  A  pretty  just  idea  of  what  will  in  general  be  required, 
with  the  necessary  twisting,  may  be  obtained  by  praetising  on  ih© 
recently  dead  subject;  indeed,  without  aueh  prepanitioii,  mistakes 
are  certain  to  be  made  on  the  living.  With  a  little  practice,  however, 
rules  of  proportions  vnll  readily  suggest  themselves.  In  the  ease 
from  which  the  fii'st  diagram  was  made,  the  place  to  be  filled  was  an 
inch  long,  but  the  length  of  the  flap  was  two  inches ;  less  would  not 
have  been  enough  for  the  twist,  and  to  ensure  sufficient  vascular 
supply.     In  the  second,  where   there   was   only  half  a  twist,  the 


■proportions  were  difiereut ;  the  flap  to  fill  the  same  sized  wound 
as  the  first,  was  an  inch  and  three- quarters.  It  may  assist  the 
operator  to  trace  out  with  tincture  of  iodine  the  size  of  the  flap  to  be 
raised. 

The  beautiful  and  aeeurate  illustration  of  the  operation  on  the 
lower  eyelid,  Fig,  228,  shows  the  usual  result  of  insufficiency  of  flap, 
botlx  in  length  and  in  breadth ;  in  other  respects  the  operation  was 
well  executed. 

The  patient  had,  in  childliood,  fallen  into  the  fire.  The  scars 
about  the  cheek  indicate  the  extent  of  injury.  The  outline  of  the 
flap,  and  the  spot  from  w^hich  it  was  taken,  are  just  visible.  The 
transplantation  was  made  at  a  hospital  in  London,  when  the  man 
was  thirty  years  old ;  and,  according  to  his  statement,  half  the 
tumed-down  eyelid,  that  is,  haK  tho  deformity,  was  removed.  The 
tarsus  had  not  been  shortened,  nor  was  the  conjunctiva  excised, 

z    z 


I  assistod  Mr.  Taylor  in  apomtiog  in  the  very  inveterate  case 
eotropium  whicli  is  given  in  the  chapter  on  Diseases  of  the  Orbit, 
p.  81),  and  tn  which  tlio  reader  h  requested  to  refer.  The  edge  of  the 
tarsus  and  tht?  conjunetiva  were  cnrefully  dissected  up,  and  the  flap, 
which»  in  conaequence  of  scars  on  the  cheek,  was  taken  from  a  spot 
dinnily  opposite,  placed  in  the  desired  position.  The  proportions 
which  I  have  given  in  my  diagrams  were  observed,  and  they  answered 
welL  At  a  hiter  period  a  part  of  the  eonjunctiva  was  removed.  The 
only  untoward  circumstance  was  sloughing  of  a  small  part  of  the  end 
of  the  fla|S  but  Ihiit  was  immaterial,  as  the  very  correet  likeness, 
'Kjjf.  339i,  ehiows.  The  twist  at  the  base  adjusted  itself  so  nicely 
thiit  tmy  ti99ktm^mi  of  it  was  unnecessary.  Mr.  Taylor  ultimately 
ptroposed  to  ^flbefc  rtiU  further  improvement,  but  he  lost  sight  of  the 
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girl.  Just  six  yenrs  hiter  I  Hint  witli  this  patient,  and  her  condition 
was  0tiU  better  than  when  I  la^t  mw  \mv.  The  removal  of  a  bit 
maro  of  the  eonjunetiva  wouhl  have  been  advantageous. 

The*  nintiuHl  *)f  !  >irfri>nharh  I  have  no  practical  aequaintanoe 
with.  1  hnvo  lujrrnwed  the  diagram.  Fig.  2»i0,  from  Am.mon'8 
**Kci<«chrift»**  voh  iv.,  whore  it  originally  appeared.  The  account 
of  tlie  plan  was  first  pubhshod  in  Caliper's  *'  Wochenschrift  ''  for 
I8:U;  tutd  Aiiimnn  was  the  fii-st  to  adapt  it  to  the  lower  eyelid. 

Tlie  operation  is  commenced  by  two  inoisions,  one  extending  from 
cmeh  eomnxisBure  of  the   tarsus ;  and  when  the  lower  eyelid  is  the 
subject  of  restoration,  the  incisions  are  so  inclined  towards  each  other 
BB  to  meet  at  an  acute  angle  on  the  cheek ;  or  above  the  eyehrowd 
when  the  upper   eyelid  is  defective.     This  triangular  flap  is  then' 
diflaectedup,  and  completely  removed,  care  being  taken  to  spare  as 
much  m  possible  the  neighbouring  nervous  iilaments.     The  space  a 
thus  left  is  that  intended  to  be  occupied  by  the  transplanted  flap  b. 
The  next  step,  whether  for  the  upp^'*'  or  the  lower  eyelid,  is  to 
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carry  a  horizontal  incision  from  tlie  external  eantbus  over  the  zygoma, 
and  in  a  straight  line  towiirds  the  extennil  auditory  meatus ;  this 
ineiBion  must,   iu   any   case,  exceed  in  length  the  breadth  of  the 
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defeet  In  the  eyelid.  From  the  extreme  outer  point  of  this  incision 
anothcT  is  can-ied,  when  the  lower  eyelid  is  required,  downwards 
upon  the  cheek  ;  and  for  the  upper  eyelid,  upwards  upon  the  temple. 
In  either  ease  the  incision  must  he  nearly  parallel  to  the  outer  line 
of  the  removed  flap ;  its  termination  being  on  a  level  with,  though 
slightly  approximated  to  the  point  of  the  same.  Here  then,  every- 
thing is  arranged  for  replacing  the  eyelid,  The  new  flap  is  gently 
raised,  and  after  a  careful  cleansing  of  tlie  prepared  t^pace  it  is  re- 
moved to  its  new  position.  The  titv^ting  of  the  broad  pellicle  which 
is  thus  placed  inferiorly,  ie  very  slight  in  this  operation ;  for  that 
which  formed  the  superior  margin  of  the  flap  becomes  the  edge  of 
the  lower  eyelid,  the  converse  being  the  case  in  the  upper  operation. 
The  same  course,  as  regards  sutures,  is  pursued  in  this  as  in  the 
other  operation.  The  importance  of  saving  the  ciliary  margin, 
in  the  preliminary  dissection,  is  self-evident.  When  that  is  out  of 
the  question,  or  when  it  has  been  originally  lost,  a  great  effort  must 
be  made  to  procure  a  conjunctival  lining  for  the  edge  of  the  flap,  and 
some  dissection  of  that  membrane  towards  the  eyeball  may  render 
more  of  it  available.  The  conjunctiva  and  the  skin  must  be  adapted 
by  sutures. 

The  plan  of  transposing  the  skin,  by  raising  it  on  either  side  and 
dra\^"ing  it  together,  has  been  done  on  a  large  scale  for  the  restoration 
of  the  lower  eyelid,  by  my  friend  H*  Knapp,  late  of  Heidelbei^. 
The  patient  had  a  hanl,  irregular,  and,  as  it  is  called,  cancer  mass, 
which  took  up  the  inner  two-thirds  of  the  under  eyelid,  and  extended 
beyond  tlie  comer  to  a  slight  extent  on  the  skin  of  the  nose.  It 
penetrated  deep  into  the  orbit.     The  operation  was  performed  by 
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the  ooie,  nd  a  flip  iwed,  md  Own  birodi  the  « 
ottiTft%  with  their  ixmf«Eili»  oppomtm,  ad  a  lap  thi 
with  m  broad  ba§e.  The  two  fl^  were  then  drmmn 
najtad  hj  nture.  As  the  edge  of  the  ejndid 
jnctm  WM  ilitebed  to  the  Oaps.  It  is  end  thsl  tk»  wommi  msaimi 
lapidtyt  nd  that  the  patieiit  was  diaAaigad  fanteai  dayv  sAeiw 
^  completolj  cvtred.  The  palpebral  apatnrs  was  iliii»mii4|i^  ^ 
The  cgre  eoald  be  opened  and  shot  br  the  aeticm  of  fh# 
The  new  lower  eyelid  was  ekaelj  appKed  to  tha  ey»- 
m  ia  reported  in  the  "  Ardiir  fir  Ophthafaaolosia^^ 
]8Sr,  and  k  iUiiatnited  by  two  diagrams. 

^dtrofom  of  the  upper  eyelid.  The  plans  and  detaila  rf^ipo— K^y 
timIL  haiv  been  deecribed  as  neoeesary  for  the  aflbctaan  m  the 
qralid,  are  feqttinfd  here.  But  the  diwrimilar  anatomkal 
neate  of  ibis  lid,  and  the  nsmd  considerable  depth  of  the 
that  eaose  the  exftr^jpium,  and  thronirh  which  the 
eo  mmik  greaterf  render  it  less  fayourable  for  aineliotatiofQ. 
ft  is  in  the  npper  eyelid  that  traumatic  eetiopiiim  ia  gonerallT  met 
with;  and  such  eases  demand  more  surgical  ingenuity,  csare,  and 
patience  in  treating  them.  Then  I  ha^^e  found  failiuv  after  opeimtuiff 
from  imperiect  union,  whether  of  flap  or  edges,  more  likely  to  ooeur  * 
and  this  is  the  more  unfortunate,  as  any  retraction  abore,  that  ia 
of  the  upper  eyelid,  exposes  the  eyeball  more  than  when  atxauTiiur 
below. 

With  ectropium  of  this  class  there  may  be  some  lesion  of  the  taisus. 
It  may  be  torn  or  cut  through.  Whether  this  complication  be 
attended  to  at  the  same  time  as  the  ectropium,  or  subsequent!  v,  most 
depend  on  many  ciroumstanoes,  and  this  the  surgeon  wilf  decide 
aeoording  to  his  knowledge. 

A  boy,  twelve  years  old,  was  wonnded  in  the  upper  eyelid.  The 
cut  was  near  the  inner  angle,  and  passed  from  the  eyebrow  to  the 
margin  of  the  eyelid,  completely  dividing  the  tarsal  cartilage.  The 
contraction,  the  eversion,  and  the  deformity  were  great ;  but  as  there 
hid  been  no  loss,  though  considerable  puckering  of  the  skin,  and  as 
the  distortion  was  evidently  due  to  neglect  of  the  recent  injury,  I 
i^oommended  treatment,  and  promised  much  success.  After  disseU- 
ing  away  the  cicatriat.  and  paring  the  edges  of  the  cleft  portion 
through  its  entire  thickness,  I  transposed  very  freely,  united  the 
pgrtg  with  sutures  and  soft  steel  pins,  and  strapped  the  eyeUds 
together.    Subsequently  I  remove<l  portions  of  the  conjunctiva,  all. 
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inrleed,  that  had  been  exposed,  and  had  undergone  change  in 
6triit?ture,  The  effect  was  beyond  my  expectation.  The  deformity 
was  almost  removed ;  the  eyeball  was  no  longer  exposed,  and  the 
eyelid,  which  could  now  be  closed  and  brought  to  meet  its  fellow, 
merely  showed  a  small  notch  in  the  margin. 

Ectropium  of  the  upper  eyelid,  caused  by  an  accident  trom.  strong 
sulphuric  acid,     Mr.  Gay  rerpiested  m©  to  meet  him  in  consultation 
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on  a  case  of  this  kind.  Fig.  231  shows  the  eye  closed  to  the  utmost 
that  could  be  effected,  and  gives  some  idea  of  the  effects  of  the  injury. 
In  the  ordinary  state  there  was  a  stare,  the  eyelid  was  everted, 
and  the  inside  of  the  cartilago  shown.  At  my  recommendation  Mr. 
Gby  shaved  the  iiregular  hairs  of  the  eyebrow,  made  an  incision 
corresjK^uding  to  the  curved  Une,  and  dissected  off  the  flap,  which 
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allowed  the  eyelid  to  descend.  Then  freely  separating  the  edgw 
of  the  akin  on  either  side,  ho  brought  them  together  over  the  exposed 
flurfece,   retaining  them    by  sutures,   somewhat  after  the  manner 
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ft'om  tho  globe  of  the  eye.  The  defect  must  be  reduced  by 
renioving  a  triangular  bit  after  the  manner  here  shown,  although 
a  very  much  greater  portion  must  U*  taken  away  than  the  sketch 
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indioates,  and  larger  on  the  one  side,  atscjording  to  wliieh  eyelid  is  tlio 
more  aifected.  It  may  be  also  necessary  to  transpose  the  skin^  and 
perhaps  to  remove  a  ceiiain  amount  of  the  conjunctiva,  after  the 
method  ah-eady  detailed, 

I  have  rc^paircd  cases  of  this  kind  that  seemed  at  fii-st  wght  to  be 
in-cmcdiable,  lu  an  iustance  that  occmTed  at  HL  Mary's  Hospital, 
produced  by  scrofulous  caries  of  the  outer  edge  of  the  orbit,  nearly 
half  of  eat?h  eyelid  was  abnost  entirely  everted,  and  tho  eommisfiure 
was  pulled  half  an  inch  outwards,  I  removed  the  cicatrix  sparingly, 
thomughly  transposed  the  integument ,  and  applied  pins  and  sutures. 
A  few  weeks  after,  I  excised  a  considerable  piece  of  conjunctiva  from 
eaeh  eyelid.  The  improvement  was  so  great,  that  the  defect  was  no 
longer  noticed. 

Second  head,  Evtropinm  from  morbid  chniujrs,  in  the  eyeUdH,  Her 
the  affection  is  the  con9ei]uence  or  termination  of  palpebral  disease, 
and  generally  of  the  conjinictiva.  It  is  supposed  that  the  eversion 
is  mostly  o\\iiig  to  the  contraction  of  the  skin  of  the  eyelid  from  the 
excoriating  inlluenco  of  the  tears.  Ulcerations  that  peneti'ate  the 
skin  sufficiently  to  produce  a  scar,  and  extensive  contraction,  would 
doubtless  be  followed  by  such  an  effect,  be  the  cause  of  that  nloera- 
ration  what  it  may ;  but  ectropium  is  n(»t  usually  associated  with 
ulceration  of  the  exterior  of  the  eyelid.  Roughness  and  even  exoo* 
riation  of  the  skin,  is  a  frequent  effect  of  eversion,  and  both  are 
common  in  lippitudo,  where  eversion  is  absent.  The  dii-eetion  of  the 
tarsus  somewhat  indicates,  also,  that  it  is  not  entirely  influenced  by 
tension  of  the  skin,  for  it  is  not  so  much  pulled  down  or  away  from 
the  globe  of  the  eye  as  turned  outwai'ds. 

Cmi9€H^  I  believe  the  ectropium  to  be  due  to  inflammation,  and 
almost  always  of  a  stnimous  kind,  existing  in  three  forms.  In  the  one, 
the  conjunctiva  is  first  inHamed,  laorymation  follows,  with  more  or 
less  intolerance  of  light.     Afterwards  the  Meibomian  glands  are 


712 


jmrotfrfytod  Ifce  €Ptire  rfgeof  the  eyeM  tmgiiniliiiiliiiii  ftp  cga 
diop  OBi,  or  Imone  ilniled ;  llwl  iMe  cdM  %|i^ 
o«siii%  nd  llw  0f«nioii  SdOowi.  Tliere  twiM  ti»  Ik  wjI  aoljr 
kiit  of  enlatMiee  of  tbe  ejeM  in  the  romidiag  of  te  tdgt,  but  * 
ihrmkixig  of  the  cartilige  and  the  tuail  EgpaMoi.  TUs  iqipeum 
to  iiie  to  iBoet?0  eocioboniioii  in  the  cmcmilaaee  that,  in  tfao 
lilifiitrido  whioh  geoenllj  ptoeedet^  it  is  iio€  imooainim  to  oheerve 
inalxility  to  doie  tho  eyelidi^  except  with  grent  eflbit.  Peilttps  I 
msj  TODtttra  to  snnDite  that  the  inflaimnatiop  whidi  lingers  abotit 
the  €jtlid  may  m  tar  alter  that  poitiaii  of  the  oihiGiilsm  (m  its 
adg^p  i0  U^  impair  the  0itppoiting  or  binding  inflnenea  lit  the 
ieoond,  there  oro  changes  in  the  palpebral  portion  of  the  eon- 
juiirrtiva  firorlurring  thir^kness^  which  exerts  the  edge  of  the  evelid, 
i}w  iilui  and  the  glanda  remaining  entire.  In  the  thnd,  ecsiemA  ^ 
pultK^bramm  pre-exLsta.  ■ 

AfUsT  the  tamon  la  ererted^  and  the  edge  tnmed  downwards,  the 
action  of  the  orhtculariii  is  to  perpetuate  the  displacement. 

Fig.    234  is   a  representation   of  ectropinm  of   the    first   kind,    I 
that  with  eonsidemble  disease  of  the  ejeUd.      It  was  taken  from 
a  young  man  of  nineteen,  a  patient  at  the  C.  L.  Ophthahnie  Hospital. 
Both  oye§  were  gimilariy  diseased.    HAving  been  the  most  marked    ■ 
oase  that  had  been  at  the  hospital  for  some  months,  it  was  chosen  for 
representation  before  treatment  bj  operation,  with  the  intention  of 
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oontraating  it  with  the  after  improvement;  but  the  patient  subse- 

qnmtly  dwruml  my  fifisifitanee.  A  bettor  illustration  of  an  aggra- 
vhUhI  virn^  ooiild  not  be  desin^d.  All  the  conjunctiva  on  the  everted 
t^x'olirl  was  iliii^ktmed,  and  the  edge  of  the  tarsus  ragged,  from  former 
ulcH^rutioii,  In  tho  upper  eyelid  also,  there  was  slight  eversion,  and 
nioftt  of  the  oiiia  wi^re  li>st. 
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Treat  me  nt.  In  the  first  and  third  forms,  improvement  may  be 
effected  in  acute  cases  that  are  slight,  in  which  the  eversion  is  very 
limited,  by  general  and  local  treatment,  by  restoring  the  health,  and 
the  use  of  mild  astringents,  and  keeping  the  eyelid  raised  by 
plaster;  but,  in  general,  and  always  when  the  exposed  con- 
junctiva is  decidedly  altered  in  structure,  an  operation  is  required, 
the  conjimctiva  must  bo  removed  according  to  the  principle  given 
in  the  description  of  the  treatment  under  the  first  head. 

Escharotics  strong  enough  to  produce  slough  have  been  recom- 
mended to  supersede  the  knife,  but  they  are  inferior  in  effect,  and 
objectionable  also  on  the  score  of  danger  ;  it  being  difficult,  or  even 
impossible,  sufficiently  to  limit  their  action. 

I  practise  here,  excision  of  a  portion  of  the  conjunctiva* 

The  eyelid  having  been  well  pulled  down,  two  incisions  aro  to  be 
made,  an  internal  one  eirnumscribing  the  inward  limit  of  the 
diseased  conjunctiva,  and  an  outward  one  along  the  tarsal  margin  ; 
the  isolated  piece  is  then  seized  with  the  tenaculum  forceps,  and 
dissected  away.  The  outer  incision  should  be  carried  to  the  edge  of 
the  tarsus,  along  the  entire  length  of  the  eversion,  or  the  operation 
is  imperfectly  done.  Frequent  sponging  is  required.  I  generally 
iise  Butureg. 

It  must  be  recollected  that  eversion  may  be  changed  to  inversion, 
by  removing  too  much,  and  that  the  tarsus  may  be  contracted  fipom 
side  to  side. 

The  sketch,  Fig.  235,  was  taken  from  a  girl  fifteen  years  old,  with 
partial  ectropium  of  both  lower  eyelids,  from  long  existing  strumous 
ophthalmia,  which  had  also  destroyed  all  the  cilia. 


Fio. 
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The  greater  part  of  the  exposed  membrane  was  dissected  away, 
and  with  such  an  efiect  that,  four  months  after,  the  eye  was  in  that 
state  which  the  second  sketch  accurately  represents. 

For  BO  perfect  a  result  the  eyelid  must  have  escaped  uloei-ation, 
and  the   tarsal  cartilage    been    but    little    damaged*      The    only 
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first  operation.     The  following  sketch  was  taken  ten  days  after  the 
second. 


Fhk  238, 


I  find  it  botter,  except  under  special  cireiimBtanees,  not  to  do 
the  rlouhle  opemtion  at  once,  hut  to  wait  awhile  after  the  first; 
for  several  times,  contrary  to  my  expectation,  the  removal  of  the 
conjunctiva  alone  has  sulfitteil. 

In  some  of  my  cases  I  have  effected  still  farther  improvement 
by  adjusting  the  outer  angle  of  the  eyelids  by  operation,  and  when 
the  puuctum  is  displaced,  by  removing  a  hit  of  the  coujutictiva 
just  behind,  and  sometimes,  in  addition,  slitting  it  up.  ThiB  treat- 
ment of  this  lacrymal  conduit,  when  out  of  position,  is  fully  given 
elsewhere. 

It  will  give  an  adequate  idea  of  the  applicability  of  the  treatment 
to  this  form  of  ectropinm  when  I  state  that  I  have  required  no  other 
since  I  learned  how  to  apply  it,  and  that  embraces  a  period  of 
eighteen  yeai's  of  hospital  and  private  practice. 

Third  IleiuL  Ectroptttm  from  nenik  atrophy.  This  is  seen  only 
in  the  very  aged.  The  under  eyelid  falls  away  from  the  eyeball 
rather  than  turns  out.  The  defect  seems  cliielly  to  depend  upon  the 
lose  of  sustaining  power,  or  the  suppoii  of  the  orbiculjuis  muscle  taJ 
the  tarsus,  and  relaxation  also  of  the  tarsal  connectiotis.  M. 
l)esniarres  supposes  this  senile  defecft  to  he  due  to  actual  change  in 
the  relative  position  of  the  orlacularis,  in  oonstHpienoe  of  relaxation 
of  the  skin ;  that  there  is  besides  a  transposition  of  a  part  of  the 
muscle,  the  greater  portion  of  the  ciliary  fibres  being  carried  to  the 
lower,  or  adherent  border  of  tJie  tarsus  hy  the  cutaneotis  folds ;  and 
that  the  tarsus  so  circumstanced  swings  ai>out  during  their  con- 
traction, lie  says  he  has  proved  this  pathological  change  in  a  great 
number  of  cases,  by  actual  dissection. 

Treatment  is  not  generally  adopted  in  this  oountry,  but  this  is 
a  pity,  as  considerable  relief  fh^m  the  acoomponying  symptoms, 


M^ttfli 


^^^^^^^^^■^  DISEASES    OF   THE    EYELIDS,  ^^^^^^^ 

The  lines  on  the  nose  in  the  above  sketeh   mark   the   direc?tion  of 

the  ineisjons,  and  the  size  of  the  piece  of  skin  that  I  removed  in  the 
patient  whom  it  represents.  Another  case  on  which  I  operated  is 
reporteil  in  the  '*  Medical  Times,''  for  August  27,  1853. 

Latterlj*  I  have  made  the  angle  of  the  ellipse  less  ohtnse,  by 
lengthening  the  incisions,  because  there  is  more  oertaintj  of  primary 
union* 

After  the  piece  is  taken  out,  and  the  operation  requires  accuracy  in 
making  tlie  iiinsinnB,  which  slicmid  he  through  the  entire  skin  and 
somewhat  hevelled  inwards*  the  edges  of  the  wound  must  be  raised, 
that  IS,  dissected  up  all  round,  to  allow  of  their  easy"  appr«:»xima- 
tion ;  or  else,  from  the  natural  tightness  of  the  skin  in  tins  part, 
there  will  be  a  strain  which  may  endanger  union  by  the  first  inten- 
tion, and  Buoh  union  is  essential  to  success.  The  hare-lip  suture 
nnist  he  used,  and  the  pins  entered  the  eighth  of  an  inch  from 
tlie  edge,  carried  entirely  tlu'uugh  the  skiji,  and  brought  out  at  a 
otirresponding  distance  on  the  opposite  side.  Two  will  generally 
sufliee.  One  or  two  sutures  may  he  required.  Instead  of  the 
ordiniwry  coarse,  clumsy,  and  expensive  silver  pin,  I  use  shai-j* 
ones,  of  soft  steel,  that  are  easily  cut  with  the  pliers.  Common  toilet 
pins  woidd  answer  as  well,  and  might  he  used»  were  it  not  for  the 
pujiuhir  ohjection  to  them,  on  the  score  of  their  festering  pro- 
peiiies,  not  groundless,  perhaps,  when  the  plating  is  lost.  At  least 
five  days  should  elapse  before  the  pins  are  mthdrawn,  or  else 
separation  is  risked  ;  hut  they  should  not  remain  longer,  or  suppu- 
nitiun  might  ensue  around  tliem,  and  marked  scars  would  follow. 

^Vlien  cpieanthua  is  on  one  side,  and  an  operation  is  required,  the 
rdjove  proceeding  must  he  a  little  modified.  One  incision  must  be 
straight,  the  other  in  the  form  of  a  curve  towards  the  afi*ccted  side. 

I  have  seen  a  deficient  palpebral  fissiu'e  mistaken  for  epicanthus, 
and  operated  on  fur  such.  Inversion  of  the  inner  pai"t  of  each  eyeUd 
ensued. 


INFLAMMATION    OF   TUE    EYELTUS    AND   OF   THE    EYEBROW, 

The  skin  of  the  eyohds  is  thinner,  more  deUcate,  less  elofitic,  and 
contams  less  fat  than  the  ordinary  skin  of  the  body.  It  is  bound  to 
the  pai'ts  beneath  by  remarkably  loose  and  thin  connective  tissue, 

Ifijfammation  from  disease  of  eonfigttom  parts.  Very  little  is 
reqmred  to  be  said  about  the  oi'dcnm  of  the  eyelids,  in  conse- 
quenee  of  intlamination,  whiuh  lias  its  origin  in  any  part  of  the 
surrounding  orbitid  or  facial   region.     The  nature  of  such  disoaae 
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often  the  puDcta.  Although  a  slight  degree  of  this  deformity  b 
not  Tery  uncommon,  an  oggrayated  eiate  is  rare  among  Europeans. 
There  are,  however,  varieties  of  our  race  in  whom  a  kind  of  epican- 
thus  18  very  frequent.  In  an  article  on  the  mallbnnations  and 
congenital  diseases  of  the  organa  of  sight,  in  vol.  xxvii,  of  the 
**  Dublin  Journal,' '  Sir  AV,  Wilde  gives  it  as  his  opinion ,  from  what 
he  has  seen  of  the  Mongolian  rare,  and  from  the  examination  of  a 
great  number  Qf  their  erauia,  that  this  disposition  of  parts  which 
we  regard  as  a  congenital  malformation  in  tlie  Eiiropoan  atid  the 
Caucasian  races,  is  allied  to  the  natural  condition  of  the  Chinese  and 
the  CalmucJ 

The  abnormal  fold  may  interfere  mth  visionj  or  cause  trichiasis  in 
the  upper  eyeUd.  A  marked  example  of  the  latter  I  have  seen  in 
an  infant. 

The  accompany ing  representatioii  of  the  affection  (Fig.  239)  is 
from  a  child  nine  months  old. 

The  fold  may  be  reduced  or  pulled  aside,  by  forcibly  pinching  up 
the  interv^ening  integuments  of  the  nose. 

The  defect  may  exist  In  one  eye. 

Epicanthufl  may  be  acquired,  that  is,  may  result  from  the  cicatrix 
of  a  wound  displacing  the  eyelids,  and  pulling  the  skin  over  the 
conier  of  the  eye. 

Epicanthus  does  not  disappeaiv  or  even  get  less,  with  the  growth 
of  the  person, 

TrHttmvnt.  It  would  not  be  judicious  to  iiiterfeTe  with  a  slight 
degree  of  this  deformity.  Only  when  the  disfigurement  is  great,  or 
some  evil  effect  arises  out  of  the  disease,  is  any  surgical  treatment 
justifiable;  and  even  then  it  should  be  asc^citained  with  suliicient 
assurance,  that  benefit  w^ll  follow. 

There  is  but  one  operation  applicable;  that  of  removing  akin 
from  between  the  eyes. 


Fill.  23», 
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The  required  si^  of  the  piece  to  be  removed  is  tolerably  asoertoin* 
able  by  the  amount  that  must  be  pinched  up  to  clear  the  eyelids. 
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Cerebral  implio4itioii  is  no  Tincommon  complication,  and  death 
sometimes  ensues  from  inflammation  of  the  brain  and  its  merabranes. 

Trvatnicnt*  The  cutaneous  erysipelas  is  rarely  severe,  and  seldom 
requires  any  other  measures  than  rest,  slight  puj'gatinuj  and  local 
applieation  of  cold  in  the  first  instance,  and  afterw^irds,  when 
desquamation  is  taking  place,  some  unctuous  application,  to  guard 
the  surface  from  the  action  of  the  atmosphere. 

The  treatment  of  the  cellular  inflammation  ha%dng  been  already 
given,  under  the  head  of  Orbital  Cellnlitis,  at  page  46,  need  not  bo 
repeated ;  but  I  beg  my  reader  to  look  to  the  reference,  and  see  what 
is  said. 

The  treatment  for  the  cellulo-cutaneous  inflammation  is  precisely 
the  same  as  that  for  the  cellular^  with  the  addition  of  earlier  and  fre 
local  bleeding.  Of  late  years  I  have  leeched  less,  and  resorted  more ' 
to  pricking  the  skin  with  a  fine  scalpel,  in  ten  or  twelve  places,  vdih 
a  view  of  blee<ling  the  part.  I  think  that  this  is  as  efReient  as  leech- 
iiig»  while  it  is  more  readily  applied,  and  is  devoid  of  the  extravasation 
of  blood,  and  the  oedema,  which  are  so  likely  to  follow  leeching  about 
the  eyelids.     The  bleeding  may^  be  encouraged  by  a  hot  poidtice. 

I  will  venture  to  reiterate  the  importance  of  making  incisions 
tlirough  the  skin  sufficiently  early  to  allow  of  the  escape  of  pus,  as 
well  as  any  portion  of  the  areolar  tissue  which  may  have  lost  its 
\itality,  whereby  sloughing  of  the  skin  and  extension  of  the  in- 
flammation may  be  saved.  There  is  no  pointing  of  an  abscess, 
Buch  as  I  have  described,  in  phlegmonous  inflammation,  and  the 
sense  of  fluctuation  is  seldom  definite,  and  often  very  obscure.  The 
diflFuse  nature  of  the  suppuitition,  the  facility  for  its  spreading,  from 
the  large  meshes  of  the  long  fiiired,  areolar  tissue  of  the  lid,  and  the 
proneness  of  this  tissue  to  slough,  ought  to  be  remembered. 

The  cellular  and  the  cellulo-cutaneous  inflammations  are  apt  to 
inflict  damage  in  the  delicate  tegumentary  and  areolar  tissues  of  the 
eyelids,  and  to  spoil  their  natural  mobility  and  pliancy.  Such  result 
ia  certain,  if  the  skin  be  allowed  to  slough. 

The  patentty  of  the  canaliculi  and  of  the  laorymal  duct  aro 
frequently  mare  or  less  damaged. 

The  eiysipelas  may  spread  fi-om  the  eyelids  to  the  orbit. 


CEllEMA   OF   TUE    EVELID8, 


The  eyelids  readily  become  oedematous,  from  the  peculiarity  of 
theii'  struetiu'e,  and  the  tumefiiction  may  be  slight^  or  astonishinglyj 
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on  Diseases  of  tho  Orbit,  as  well  as  in  that  on  Wounds  of  the 
Ejolids,  &c.,  and  its  nature  and  treatment  have  been  fully  dia- 
cussed.  I  notice  the  subject  again  only  to  point  out  that  the 
escape  of  air  from  the  nose  to  the  eyelids  may  ensue  from  rupture 
of  the  lacrymal  sao  in  the  simple  act  of  blowing  the  nose. 


HYPEETROPHY   OF   THE    INTEGUMENTS   OF   THE   EYELIDS. 

I  have  met  with  three  cases  of  this  disease.  All  have  been  con* 
genitfj^  and  in  all,  tho  upper  lid  has  been  very  much  more  aflcoted 
than  the  under.  There  seemed  to  be  hypertrophy,  and  nothing 
more.  One  of  them  is  spoken  of  at  page  362,  in  the  chapter  <>n 
Ptosis.  The  second  existed  in  a  young  hidy  whom  I  watehed 
for  fifteen  years.  When  I  first  saw  her  the  integuments  of  the 
brow  were  but  little  enlarged.  Ultimately  they  grew  much,  hung 
down  \\nth  the  enlarged  eyelid,  and  closed  the  eye.  The  follow- 
ing illustrution  is  from  the  third  case.  The  subject  of  it  was  a 
girl  eighteen  years  old. 

Fio.  MO. 


Both  eyes  wore  similarly  atlected.  The  surrounding  integuments 
Tjvere  scarcely  implicated. 

The  itrafmeut  can  only  bo  purely  mechanical.  A  certain  amount 
of  integument  must  he  removed.  It  is  a  question  whether  the 
operation  should  be  undertaken  early,  or  only  when  the  eyelid 
begins  to  cover  the  pupil.  I  should  not  operate  till  the  latter 
period. 

PA1,PEBRAL   SWEATIKO.      EPHTDROSIS, 

This  is  meant  to  signify  sweating  of  the  upper  eyelid,  for  the 
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generaDy  Bolitary,  but  if  there  be  several,  they  are  nearly  or  quite 
isolated. 

It  appears  in  an  aeuto  form  as  a  little  retl  swelling,  covered  with 
exfoliated  epithelium,  or  thin  crusts  of  sebaceous  matter.  Usually 
there  is  but  little  surrounding  inflammation,  unless  the  tumour 
forms  quiokly,  when  the  w*hole  of  the  lid  is  apt  lo  become  inflamed, 
swollen,  and  very  tender* 

Persons  who  are  Buffering  horn  aene  of  the  face,  or  oomedons>  ar© 
prone  to  have  acne  eiliaris. 

Coursf'  oftheqf)h'tmi.  Exceptionally  does  it  form  quickly  and  soon 
terminate ;  almost  always  the  progress  is  by  slow  etages.  It  may 
decline  at  any  period  without  the  occurrence  of  Buppuration  ;  but 
suppuration  is  the  most  advanced  condition.  The  formation  of  pus 
is  always  limited,  and  very  slight  for  the  si^e  of  the  tumour.  The 
escape  of  it  may  be  by  the  gland  duct,  or  through  the  skin  close 
to  a  cilium.  Induration  and  callosity,  or  hypertrophy  of  the  sub- 
cutaneous tissue,  may  be  the  permanent  remains  of  it. 

The  worst,  and  fortunately  the  rarest  termination,  is  ulceration, 
because  the  ensuing  radiating  clcatriees  cause  contraction  of  the 
edge  of  the  lid,  and  displace  the  cilia ;  or  the  cilia  follicles  may  b© 
involved,  and  the  cilia  destroyed. 

It  is  easy  to  understand  how  several  attacks  of  the  acne  may  more 
or  less  damage  the  lid. 


HERPES    FRONTALIS,    OR    HERPES   OF   THE   SKIN    OP   THE   ORBITAL 

REGION* 

This  is  a  local  form  of  herpes,  of  which  herpes  zoster  is  the 
tj^e. 

In  its  visible  symptoms  it  is  reeognised,  when  fully  developed, 
as  an  acute  inflammation  of  the  skin  of  the  forehead,  occurring  in 
bright  red,  slightly  swollen,  oblong  patches,  of  various  sizes,  on  wliich 
are  seated  a  crop  of  semi-globular  semi-transparent  vesicles,  some- 
times separate,  sometimes  oonfluont,  in  groiii)8  varying  in  number 
from  three  or  foiir  to  twenty  or  more.  In  its  sensitive  sjrmptoms  it  is 
known  as  a  very  painful  alfeotion,  chiefly  of  a  nem'algic  character. 

Diagnom,  It  is  likely  to  be  confounded  w^ith  only  one  other 
disease,  that  of  cutaneous  erysipelas*  But  there  are  marked 
dilfcrences.  Herpes  is  always  unilateral.  Erysipelas  is  seldom 
confined  to  one  side  of  the  face,  but  overpasses  the  median  Une. 
Herpes  is  attended  with  less  swelling,  less  surroimding  cedema,  with 
a  very  great  deal  more  local  pain,  with  less  constitutional  disturb- 
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upper  lid,  may  cause  sufficient  tumefaction  to  prevent  the  eje  from 
being  opened. 

Impiicafmi  of  the  eye,  Tlie  conjunctiva  rarely  escapes  palpaLle 
congestion  and  cE»dema ;  in  any  severe  instances  of  the  disease,  and 
w!ien  the  eyelid  is  affeoted^  it  is  always  implicated.  It  may  be 
much  chemosed,  and  pour  forth  a  copious  mueo-pundent  diBcharge. 
This  is  merely  an  extension  of  the  local  inflammation.  Partial  and 
temporary  ptosis  ensues  when  the  eyelid  has  been  very  much 
inilamed. 

Disease  of  the  eyeball  proper,  apart  from  tlie  slight  implication 
consequent  on  conjuncti'vitis,  may  occur,  I  am  disposed  to  regard 
it  as  an  effect  of,  and  not  a  continuation  or  extension  of,  the  eruptive 
comiilaint. 

Corneal  affections  are  the  most  common  ;  and  general  inflammation, 
with  varj^ug  degrees  of  opacity,  is  seen,  rather  than  ulceration  or 
softening,  which  are  more  generally  mai*ginal  than  centraL 

Greneral  intlammation  of  the  eyeball,  of  which  the  most  prominent 
symptom  is  iritis,  is  not  uncommon,  and  may  impair  or  destroy 
sight,  and  even  produce  atrophy  of  the  ocular  tissues  and  shrinting 
of  the  globe, 

The  cornea  participates  in  the  accustomed  partial  loss  of  sensibility, 
from  which  it  may  not  recover. 

Implication  of  the  motor  ncr\^e  of  the  eye,  the  third  ccrGbral  nerve, 
has  been  observed  by  Mr*  Hutchinson.  He  records  dilatation  of  the 
luipil  in  several  cases,  with  and  without  ocular  inflammation,  as  well 
as  dilatation  witli  ptosis,  and  dilatation  with  external  squint,  both  with 
and  without  ocular  inflammation.  In  each  instance  the  paralysis 
had  been  temporary.  He  i-emarks  that  these  occurrences  of  motor 
paralysis,  together  with  the  herpetic  eruption,  seem  to  favour  the 
belief  that  the  starting  point  of  irritation  is  central,  rather  than  in 
the  nen'e  trunks,  and  points  to  some  observations  of  Dr.  Broadbent, 
on  herpes,  to  the  same  eflect. 

The  eyeball  is  very  liable  to  inflammation,  when  the  entire  side  of 
the  nose  suffers.  This  may  be  due  to  the  greater  extent  of  the  herpes, 
and  with  the  nasal  invasion,  the  eyelid  is  nearly  always  involved. 
Mr.  llutohinson  takes  another  view,  and  suggests  a  nerve  con- 
nection, nutritive  theor3%  and  influence.  He  alludes  especially  to  the 
anatomical  arrangement  of  the  ooulo*nasal  nerve.  This  nerve,  soon 
atter  leaving  the  main  trunk,  gives  olf  the  long  root  of  the  ciliary 
ganglion,  from  which  ganglion  ciliary  nerves  pass  to  the  iris.  It« 
root  gives  ofl'  the  long  cihary  branches,  which  run  directly  to  the 
ciliary  muscle  and  to  the  iris,  Subsequently  it  divides  into  two 
branches,  which  supply  the  middle  and  the  side  of  the  tip  of  the 
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which  aro  prmred  out  from  the  skin  itself^  the  Meibomian  glaude,  the 
cilia  iollii'h>s,  and  the  conjunctiva. 

The  UBua!  appcai-anoe  of  the  disease  when  we  are  consulted  is  that 
of  crusts  on  a  part  or  the  entire  edge  of  the  eyehd,  by  w^hioh  the 
oUia  are  glued  together  in  groups.  In  children  there  is  usually  asso- 
ciated an  overflow  of  lears,  and  the  cheek  is  excoriated  or  roughened,  , 
The  subjective  s^Tuptoms  are  itching  or  tingling,  but  neither  of 
these  is  well  marked  and  the  patient  esciipes  much  torment ;  or 
soreness  ;  or  stillness  of  the  eyelid  ;  or  a  sensation  of  roughness  on 
the  eyeball ;  or  of  grit  in  the  eye,  which  necessitates  the  eye  being 
kept  partially  closed ;  nearly  always  agglutination  of  the  eyeUds 
during  sleep,  and  intolerance  to  light. 

The  usual  variations  in  eczema  are  met  with  here.     The  inflam- 
mation, or  the  papules,   or  the  pimples,  or  the   pustules,   or  the 
exudation,  or  the  infiltration,  may  predominate.    This  includes  mild- 
ness or  severity  of  such  symptoms^     Thus,  thnre  may  be  present  but 
the  least  redness,  or  swelling,  or  sonrf  between  the  cilia  ;  or  most  of 
the  ee^ematous  features  in  the  fullest  intensity. 
The  upper  eyelid  6ulfei*8  more  tlian  the  imder. 
Both  eyelids  are  usually  diseased,  and  in  both  the  eyes. 
Effects  of  Eczema.     Beneath  the  incrustations  whieli  adhere  to  the 
cuticle  there  is  always  excoriatiun^  from  which  senim  and  tliin  pus 
exude.     The  ulceration  may  be  sufficiently  deep  to  destroy  the  skin, 
and  even  some  of  the  tarsal  cartilage. 

The  cilia  iiiUiclcs  seldom  escape  damage^  from  which  the  cilia 
grow  aboiiively  and  irregularly,  or  they  ai'e  lost  from  suppuration  in 
their  follicles. 

The  tibro-cellidar  tissue  of  this  situation  becomes  thickened  and 
dense.    This  is  the  chief  source  of  the  thickening  of  the  ciliary'  region. 
The  tarsal  cartilage  becomes  thickened  and  hardened,  and  con- 
tracted from  side  to  side. 

The  Meibctmian  glands  inflame  and  become  altered  in  function, 
poui'  forth  a  viscid  secretion,  the  cause  of  the  agglutination  of  the 
eyelids,  ai'e  ultimately  destroyed,  and  their  outlets  closed  by  cica- 
trization.    8omo  of  them  may  suppurate. 

The  conjunctiva  undergoes  the  morbid  changes  usually  produced 
in  it  by  inflammation, 
Entropium  may  ensue. 

SHght  ectropium  is  more  oommon.  This  is  associated  with  damage 
to  the  punctum  lacrymale,  together  with  displacement  of  it. 

Lf088  of  the  inner,  and  part  of  the  outer  edge  of  the  eyelid,  with 
cuticular  degeneration  of  the  surface,  ensue,  by  which  a  glazed  red 
margin  is  left,  constituting  what  is  called  lippitudo* 
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able.     With  the  reduction  of  inflammation   the  case  is  materiaDy 
better. 

When  the  disease  is  in  an  early  Btage»  and  the  surfaoe-aocumu- 
latiou  is  scanty  and  of  the  lighter  form,  chiefly  from  serum,  and  the 
inflammation  is  subdued,  or  when  it  ia  so  slight  as  not  to  be  a 
prominent  symptom,  stimulation  is  called  for. 

But  the  necessary  agents  are  not  so  suitable  in  lotions,  on  account  of 
their  liability  to  irritate  the  conjunetiya  and  the  cornea.  Ointments 
answer  better,  and  they  serve  tlie  double  purpose  of  enabling  them 
to  be  definitely  and  persistently  applied,  wliil©  they  prevent  the 
eyelids  from  adhering,  Th©  substances  selected  are  demanded  of 
varjdng  strengths,  aeoording  as  irritability  or  sluggishness  of  the 
skin  prevails ;  the  stronger  being  for  the  latter  state.  They  should 
be  applied  twice  or  thrice  daily,  with  a  sable  brush,  after  the  part 
has  been  cleaned  with  warm  water  and  Castile  soap,  and  any 
secretion  washed  off*.  The  merest  smearing  of  the  surface  will 
suffice.  After  trying  various  substances,  I  have  settled  down  to  the 
use  of  the  hydrai'g3rri  oxid^im  rubrum.  My  weakest  formula  is  one 
grain  of  this  to  a  drachm  of  the  unguentum  cetacei ;  my  strongest, 
two  grains  to  the  same. 

The  greater  the  strength  of  the  ointment,  the  more  sparingly  and 
neatly  must  it  be  used,  lest  it  should  get  ^vdtliin  the  eyehds,  and 
ii^me  the  eye.  If  any  seem  to  irritate,  it  should  be  used  less  strong 
or  less  often. 

When  the  disease  is  of  old  standing,  and  the  incrustations  ar© 
dense  and  adherent,  being  made  up  of  dried  pus,  epithelium  scales, 
sebaceous  matter,  carbon  and  dust  from  tlie  atmosphere,  beneath 
which  there  ia  sure  to  be  exooriatioQ  and  ulceration,  other  treatment 
is  needed.  The  incrustations  must  bo  removed  without  damaging  the 
eyelid.  My  plan  is  to  keep  them  oUed  with  almond  oil  for  a  couple 
of  days,  and  then  to  sop  them  for  a  long  time  with  hot  water  and  a 
rag,  until  they  are  sufficiently  softened  to  be  i^^ped  oS"  or  picked  off; 
then  to  oil  the  Hds,  and  on  the  following  day  wash  and  dry  them 
tlioroughly,  and  touch  all  the  excoriated  or  ulcerated  parts  with 
nitrate  of  silver.  For  years!  used  strong  solutions  of  this  dnig,  but 
now  I  apply  it  solid,  scraping  the  stick  to  a  point,  and  touching  the 
parts  lightly  and  definitely,  taking  the  greatest  care  not  to  let  any 
of  it  enter  the  eye.  I  keep  a  piece  of  blotting-paper  at  hand  to  soak 
up  any  moisture  which  may  be  about  the  edge  of  the  lid.  Should 
any  of  the  caustic  aooidentally  enter  the  eye  in  spite  of  all  caution, 
the  eye  should  be  very  freely  washed  at  once  in  a  basin  of  tepid 
water,  to  relieve  the  burning.  This  xdan  may  require  to  be  repeated 
several  times.     An  interval  of  a  week  at  least  should  be  allowed, 
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even  more,  but  rarely  enoiroling  them.  It  varies  in  breadth,  and  is 
usually  broader  on  the  upper  eyelid.  It  begins  symmetrically,  but 
should  it  fail  in  this  it  ends  symmetrically.  It  does  not  decrease  or 
decline. 

Treatment,  In  the  early  and  limited  state  it  may  be  advan- 
tageously removed  by  an  escharotic,  after  the  manner  of  treating  a 
cutaneous  nsevus. 
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Capsule,  Alteration  in  the  capsule  from  age  consiBts,  according 
to  a  few  observers^  of  a  deposit  of  hyaline,  or  fjaiisparent  material, 
on  the  posterior  part  of  the  anterior  capsule,  which  gives  a  thickened 
and  uneven  look* 

While  the  capsule  reaist8  the  touch  of  any  blunt  instrument,  such 
as  those  used  for  the  extraction  of  any  extraneous  bodies  from  the 
chambers  of  the  eye,  or  for  the  formation  of  an  artificial  pupil, 
and  does  not  easily  break  under  pressure,  it  is  very  readily 
wounded  by  sharp  ones,  and  then,  owing  to  its  elasticityj  quickly  tears, 
and  has  a  tendency  to  split  beyond  the  limit  of  the  wound.  The 
torn  edges  of  the  anterior  capsule  in  life,  always  roll  inwards.  It  may 
be  farther  mentioned  tliat  it  never  breaks  into  scales  under  injury, 
but  into  shreds,  and  the  edges  of  whith  are  mostly  clean  and  not 
jagged. 

After  birth  the  lens  and  its  capsule  get  their  noxn-ishment  directly 
from  the  aqueous  and  the  vitreous  humours,  and  indirectly  from  the 
vascular  parts  around.  It  is  siipposed  that  the  ciliary  proceasee 
contribute  much  to  their  nutrition.  The  health  of  the  lens  must  there- 
fore depend  upon  the  state  of  the  blood  in  general,  as  well  as  on  the 
local  circulation.  This  physiological  point  has  been  much  elucidated 
by  the  philosophiciil  experiments  of  Dr.  Bcnce  Jones,  "  on  the  rate 
of  passage  of  crystalloids  into  the  vasoular  and  non- vascular  textures 
of  the  body  and  out,*'  Dr,  Jones's  paper  is  in  the  Proceedings  of 
the  liot/al  Soetcffj  for  June  15,  1865.  I  strongly  advise  the  perusal 
of  it*  In  one  instance,  six  hours  after  two  grains  of  chloride  of 
lithium  were  given  to  a  Guinea  pig,  its  presence  was  detected  very  i 
distinctly  in  the  smallest  part  of  the  lens. 

When  the  lens  is  opaque,  all  its  physiological  functions  are  not 
quite  lost ;  for  in  several  experiments  which  Dr.  Jones  made  the 
lithium  was  detected  in  catai^acts  from  patients  who  had  recently 
token  carbonate  of  lithia  in  water.  The  subject  is  further  pursued  in 
papers  read  before  the  Eoyal  Institution  of  Great  Britain. 

Senile  changes  in  the  km  and  Ha  capmk  are  apparent  in  th4>  lictntj  eye^ 
and  are  most  striking  in  the  stat€  of  the  pupil.  In  elderly  people 
the  pupil  loses  the  blackness,  and  gets  cloudy  or  of  a  light  amber 
tint  or  brownish -yellow*  and  the  colour  seems  to  penetrate  deeply* 
This  is  80  often  the  source  of  mistakes,  it  being  supposed  that  disease 
IS  present,  that  I  never  lose  an  opportunity  of  speaking  about  It. 
An  elderly  person  never  has  a  black  pupil  so  long  as  his  lens  is 
present.  "WTien  the  changes  are  far  advanced,  they  frequently  give 
the  appearanco»of  cataract. 

The  coloration  is  most  marked  in  dark  races  of  men,  and  some- 
times  in  them  to  such  a  degree,  that  it  may  not  be  possible,  at  first 
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is  the  proof  of   hardnese,  a  well-marked    amber,   or    ambor-grey 
colour. 

Spurious  eataraot  is  spoken  of  by  all  autliora,  moaning  various 
deposits  on  or  within  tlio  capsulo  of  the  lens.  Hence  we  have  a 
variety  of  Buck  cataracts,  described  as  the  fibiiuous,  the  pigmentous, 
the  purulent,  the  sanguineous,  and  a  great  many  others.  Such 
contlitions  can  exist  only  in  eyes  that  have  been  inflamed,  and 
litemlly  bear  no  pathological  connexion  whatever  with  cataract  as 
a  disease  of  the  crystalline  lens,  or  of  the  capsule.  The  term  should 
be  abandoned. 

Morbid  mmiomij,  Tliis  has  been  thoroughly  worked  out.  It  is  a 
subject  easy  to  investigate,  and  specimens  for  examination  are 
numorons.     There  are  primary  and  secondary  changes, 

Pnmanj  changes.  The  morbid  phenomenon  may  bo  described  aa 
loss  of  nutrition,  producing  atrophy,  and  sometimes  combined  with 
proliferation,  or  oeU  growth. 

The  atrophy  is  conversion  of  the  lens  fibres  into  diflerent  solid  and 
fluid  materials.  This  action  much  depends  in  degree,  on  the  con- 
sistence of  the  lens. 

In  the  dense  iens  of  hard  cataract^  there  is  In  the  commencement, 
very  little  alteration  of  tissue,  and,  wnth  marked  atrophy,  much  light 
is  yet  transmitted.  This  explains  how  it  is  that  persons  with  this 
form  of  cataract  far  advanced,  the  capsule  being  yet  clear,  can  still 
see  80  much.  A  long  description  would  be  necessary  to  tell  minutely 
what  has  been  observed  about  this  metamorphosis  as  seen  with  the 
mlcrosoopB.  The  coarser  morbid  anatomy  only  avails  us  surgically, 
in  pointing  out  rules  for  treatment. 

The  commonest  ohanges  may  be  thus  expressed.  Softness  of  the 
cortex  of  the  catarac*t,  and  specially  the  very  surface.  Many  of  the 
hexagonal  cells  lose  their  walls,  and  their  nuclei  get  opaque.  Some- 
times these  c-elis  quite  disappear.  The  coriex  may  be  softening 
to  the  state  of  a  semi-fluid  pulp,  with  the  remains  of  opaque  fibres, 
molecular  substance,  and  fatty  tissue.  There  is  the  most  variation 
in  this  part,  in  the  degrees  of  atrophy,  and  the  depth  to  which  it 
extends.  Increased  hardness  and  dryness  of  the  centre.  The  nucleus 
becomes  hard  and  dry  to  a  degree  far  exceeding  what  is  ever  seen 
in  the  healthy  lens.  To  break  through  it  requires  as  much  pressure 
as  a  modem  cataract-needle  will  bear.  The  fractured  suriace  has 
the  same  appearance  as  a  bit  of  broken  yellow  wax.  These  lens 
fibres  are  Imrd,  atrophied,  and  brittle,  and  are  rendered  more  or  less 
opaque  by  fine  moleoulai*  deposits,  as  well  as  by  little  cracks  and 
fissures,  and  sometimes  fat  globules.  There  are  also  seen  transparent 
pEirtielos,  called  myeliue.  j 
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proceeded  from  browTi  tinging  of  tlie  lens  fibres,  and  not  from  tho 
presence  of  fine  granular  pigments 

Mr.  Dixon  mentions  a  case  of  a  cataract  entirely  black,  wliich  waa 
extracted  by  one  of  his  colleagues.  There  were  several  fme 
whitish  lines  radiating  on  its  anteriar  snrlace,  produced  by  white 
deposits. 

A  perfectly  black  nucleus^  with  a  greyish- white  and  soft  cortex, 
has  been  described* 

I  have  seen  a  lens  quite  black,  escape  from  a  disorganized  eye, 
after  the  removal  of  a  lai*ge  staphyloma  conies. 

Nearly  always  the  intense  darkness  or  blackness  is  aaaociated  with 
disorganization  of  the  eyebalL 

The  superficies  of  the  cataract  degenerates  markedly,  in  losing 
its  watery  elements,  becoming  denser  and  reduced  in  bulk,  so 
that  flattening  is  produced,  A  still  further  change  may  ensue. 
There  may  be  o<invcrsion  into  fatty  materials,  either  disseminated, 
or  in  masses  of  granules,  or  globules.  Cholesterine  scales  may 
tbrm  early,  and  may  bo  recognised  by  oblique  illumination,  aa  a 
few  bright  dots  here  and  there.  In  other  cases,  where  there  is 
much  of  this  degeneration,  the  scales  are  seen  in  great  numbers, 
and  form  a  pretty  object  even  to  the  naked  eye.  There  may  be 
long  crystals  of  fatty  acid,  or  free  oil  in  globules. 

The  alMorption  of  the  cortical  layers  may  be  so  great,  as  to  leave 
only  the  hanlened  nucleus  covered  by  a  tliin  veil,  studded  vidth  earthy 
spots  and  groups  of  cholesterine.  Carbonate,  and  snmctimes  phos- 
phate of  lime,  are  found  in  minute  molecular  deposits,  mixed 
with  organic  raaterials,  forming  a  sandy  pulp,  in  separate  or  dif- 
fused masses,  giving  a  dead  wliite,  chalky  appearance.  The  latter 
are  seldom  seen  except  in  cataract,  the  result  of  traumatic  inflam- 
mation of  the  eyeball.  This  wdiite  degeneration  may  interfere  with 
diagnosis. 

If  there  has  been  much  scondary  change,  the  deposit  ia  mort^ir- 
like,  and  contains  fatty  matter,  with  cholesterine  and  margarine. 
There  may  he  an  outer  shell  of  chalk,  or  the  whole  cataract  may 
be  converted  into  a  solid  piece  of  the  same,  which  will  ring  when 
struck  with  a  steel  probe.  In  this  state,  the  ibrm  of  the  lens  ip 
not  lost,  although  reduced*  Soniolimes  true  bone  is  formed.  More 
is  said  of  this  stony  and  osseous  change,  in  the  chapter  on  Calc 
reoua,  Osseous,  and  True  Bone  Deposits  about  the  Ocidar  Tissues."' 
Myeline  substance  aUo  is  found. 

Exceptionally  the  nucleus,  instead  of  increasing  in  hardness, 
becomes  pidpy  around,  with  a  loss  of  c^ohesion  contrally,  by  wliieh  it 
is  readily  broken  into  pieces. 
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I  of  llie  koi  HmoB  dboald  erase  the  oortical ' 
to d^gVKOto  to  tniditf  wlule  tliej  are  whitiflli,  tlte  Utiid   is 
ml,  if  wltife  tluejr  are  dad,  the  iuid  will  be  dark,  either 
,  or  vfeu  sepia. 
\  aba  isaj  pttn  into  fluid  degeneration^  but  this 
iT  rare  eneat. 
A tvj  "MJ*"^  ^ifc— miw  in  the  atrophj  inrt v  wur  in.tlio 
of  the  saao  infifidnaL    I  pezfomied  liiiKle  vxtrn«  rion 
axtj^nme  ymrs  old.      The  one  lens  had  a  hard 

Eioanded  hj  soft  whitigh  brown  matter. 

dU  Bot  aadlilft   tfi#   sUghtest    amber  tint,    but    was 

ths«MwlKi«il«  and  aoftsr.    With    the  fbrmer  the  ^losteriar  ohamh 

With  the  hitter  it  was  loet  by  the  iris  bein^  ptm^ 


It  ^r■^^llli■■■■l^  happetii  that,  after  the  greatest  destracHon  of  <1 
^oitioal  poilioii,  erpQ  to  fluidit j,  the  nucleus  is  yet  but  in  the  prima] 
Thrtdp,  and  atill  yellov. 

Li  «f|f  mhimeiy  the  lease  loeee  much  of  its  bnll^  and  gets  flat, 
mqr  Wven  at  the  margin,  and  break  away  more  or  lees  fivm^ 
sooiilar  attachnieiitf  and  become  irragular  in  fcnm.    The  lens  tdl 
ia  efattifad  into  &lty  material,  periiaps  with  cholc^terine  and  I^ 
eWMJng  ebralioDa     Or  the  degeneration  may  take  another  cot 
and  paas  into  a  dry  brown  aobetance,  which  breaks  up  on  the 
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But  the  oiganie  base  may  become  fluid,  and  the  entire  ^.^^ 
break  down  into  a  lime-\i-ateT-like  material^  with  earthy  gran  tiles  i 
hH^  aaatter  ioatingt  or  depodted  on  the  capsule  walls.  This  flmS 
or  emillfltve  metamorphiiSLs  is  almost  alwa>^  oonnected  with 
eaterad,  and  i&  the  n«ult  of  a  chronic  inflammatory  process,  j 
fluid  dow  not  remain  long,  bnt,  becoming  absorbed,  leaver  genera 
trn^alUAHl  fatty  mattor.  Wlien  the  cai>siilo  n^mains  toleruLly  cAm: 
Mid  tlie  eye  is  at  rest^  denser  parts  of  the  degenemted  lens  are  some 
timea  eoan  to  gmntate  in  acconhmee  \iith  the  position  in  which  th^ 
ia  held,  lu  eou8iH|uence  of  this  the  low^cr  portion  seenw 
Opaquai  while  the  higher  is  whey-like,  bluish-wliite,  anc 
taaa  c^Mique.  I  have  eeen  the  Une  of  eeparation  very  marked.  Thi 
CHMmt  colowis  rwtoKMl  by  moving  the  eye  about,  or  pressing  on  it 

All  the  i^imary,  nnd  even  some  of  the  se<H.>ndary  changes,      ~~ 
oeeur  in  the  lens  without  the  capsule  becH>ming  generally  or 
l^artially  o}m<}ue. 

It  i^  tniii*wbl,^  to  deseribe  all  the  appeanmoes  in  the  living  eyi^ 
that  haivl  and  sod  cataract  may  preeent  in  the  sevenil  stages  oj 
iwnary  ami  aacondaiy  Qhangea    Their  pliyaical  characters  are  eoa^ 
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learned  from  actual  obserration.  But  it  is  necessary  for  mo  to 
caution  the  etuJent  uot  to  mistake  liard  cataract  that  has  passed  into 
secondary  Jegcuefatiou  with  its  whiteeed  surfaoe,  for  soft  cataract, 
that  which  can  exist  oidy  iu  children  and  young  persons.  A  hard 
cataract  in  which  the  secondary  change  has  affected  the  greater  part, 
is,  strictly  spejiking,  more  soft  than  hard,  and  is  entirely  soil  if  the 
nucleus  also  be  secondarily  degenerated  ;  but  it  is  at  once  appa- 
rent tliat  any  rare  or  pathological  condition  of  this  nature,  is  a 
very  dilfereut  thing  from  what  has  been  described  as  soft  cataract. 
The  practical  importance  of  the  matter  is  that  there  may  be  a  dense 
nucleus  within  the  wkitencd  and  semi-fluid  or  ilnid  cortex,  as  above 
described,  and  therefore  a  different  operation  will  be  recj^uired  from 
that  which  should  bo  applied  to  a  soft  cataract, 

Tr^ttmtfiw  mtnnicL  This  term  is  used  merely  to  express  the  man-* 
ner  in  which  the  cataract  originates.  Nearly  always  it  is  produoed 
by  a  wound  that  cleaves  the  capsule  and  the  lens  or  the  capsule 
alone,  enough  to  admit  aqueous  humour  to  the  lens  tissue,  and  less 
frequently  by  a  blow  on  the  eye,  or  on  tJie  face,  or  the  head,  by  wliich 
the  oapside  is  torn.  Still  more  rarely  it  is  brought  on  by  a  blow  on 
the  eye  or  the  head,  or  the  face,  without  any  tearing  of  the  capsule,  at 
least  without  such  Ijcing  apiiai'ont. 

The  cataract  will  bo  hard  or  soft,  according  to  the  period  of  life  at 
wliieh  the  accident  happens.  In  childhood  and  in  3'outh,  it  will  not 
materially  differ  in  density  {toui  idioi>athic  cataracts  occurring  at 
those  times.  In  the  elderly  and  old,  it  is  dissimilar  from  the  ordinary 
senile  cataract,  in  never  being  so  dense.  There  are  not  the  slow 
pathological  dei>o9its  in  the  nucleus,  by  which  it  is  made  more  dense, 
nor  the  absorption  of  the  more  fluid  portions  of  the  cortex.  Tlie 
mufaoe  is  never  brown,  but  always  whitish.  This  influences  treat- 
ment. It  may  be  said  to  be  opacity  of  the  lens,  without  the  other 
alterations  of  cataract. 

Traumatic  cataract,  according  to  my  observation,  is  always  capsulo- 
lenticular.     It  is  said  that  exceptions  have  been  seen. 

The  aspect  of  traumatic  cataract  is  generally  cloudy,  and  in  pro- 
portion as  tJie  cjipsule  is  thickened,  so  will  it  be  wliiter.  There  can 
be  no  errt^r  in  diagnosis,  as  the  history  of  a  case  is  a  safeguard  against 
this. 

T/ie  came  of  tJ^e  caiurnet^  the  blow  or  the  wound,  is  often  the  cause 
also  of  other  injury  to  the  eye ;   benee  we  may  have  ooexistii]^    | 
detachment  of  the  retina,  blood  effused  into  the  vitreous  humour, 
tearing  of  the  choroid,  &c. 
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the  Freneli  edition  of  Dr.  Mackenzie's  work  on  the  eye,  hy  MM. 
Testelin  and  Warlomont. 

In  ordinary  cafaractouB  mp9ukr  opmity^  that  is,  in  the  absence  of 
any  appreciable  inHammation,  the  opaque  deposits  are  an  the  interior 
of  the  capsule*  They  ai'e  thin,  and  consist  of  the  nucleated  cells, 
which  line  the  capsule  in  a  thickened,  dark,  and  granular  condition, 
and  of  condensed  cataractous  substances  of  a  granular  basis,  or  chalky, 
or  fatty  materitil,  with  a  certain  amount  of  pigment  in  which  are 
scattered  in  conglomerated  groups  lime- salts,  and  eholostrine  crystals, 
and  plates  of  muriate  of  lime,  and  still  more  rarely  black  crystals. 
There  may  be,  too,  a  thickened  layer  of  disintegrated  lens  tissue. 

If  there  be  conipHcation  with  inflammatory  aflection  of  the  in- 
terior of  the  eye,  more  or  less  cell  proliferation  takes  place. 

The  conclusion  is  inevitable  that  the  capsule  spoiling  is  intimately 
connected  wii\  degeneration  of  the  lens  surface. 

When  there  is  much  capstdar  change  in  the  density  and  in  the 
thickness  of  the  deposits  there  is  a  depart  ore  fix)m  the  usual  course  of 
the  lens  atrophy,  in  more  morbid  action,  and  generally  some  other 
ocular  disease. 

Very  marked  capsular  chungeB  are  in  all  probability  the  remU  of 
iftjfammnfory  action.  There  is  a  thick  stratum  between  the  eapsulo 
and  the  secondarily  metamorj>hosed  cataractous  mass,  in  which  the 
disintegrated  remains  of  the  lens  tissue  mingle  with  well-formed 
elements  that  have  originated  from  cell  proHferation. 

The  capHnle  may  get  rcry  deftaey  when  there  i^  marked  secomlary  lem 
degeneratiofiy  and  the  lens  tissue  nearly  metamorphosed,  especially  in 
soft  cat^aract,  by  the  formation  of  a  layer  of  very  firm  connective 
tissue  on  the  internal  wall.  This  is  most  common  in  congenital 
cataract.  Sometimes  chalky  deposits  predominate,  and  increase  the 
thickneas;  hence  the  chalky  capsule.  The  capsule  may  become 
ossified. 

jHie  opacity  of  the  capsule^  together  with  the  fullest  pathological  altera- 
tions^ are  most  marked  in  soft  cataract,  and  particxdarly  in  the  com- 
plete congenital  form.  As  it  is  not  uxicommon  to  find  an  othcr^^-ise 
unliealthy  condition  of  the  child*s  eye,  in  consequence  of  whifh  fidl 
success  in  operating  is  often  not  obtained,  I  am  induced  to  suppose 
that  some  inflammatory  action  of  tho  eye  in  the  womb,  produces  the 
cataract. 

The  most  marked  fonns  ofcapmlurcMaract^  occurring  qfter  birthy  ej'ist 
when  there  is  fluid  degeneration  of  the  lens,  in  part  or  in  whole,  A 
fluid  cataract  in  an  adult  is  never  uncomplicated. 

The  posterior  capsule^  differing  from  the  anterior,  in  being  so  much 
thinner,  and  not  resting  on  nucleated  cells,  has  not  the  same  ten- 
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not  to  mterfere  much  with  the  readiDg  of  large  type,  although  the 
smallest  cannot  he  seen.  It  ifi  always,  as  I  understand,  actual  opacity 
that  thus  intGrcepta  the  light. 

Mr.  liownian,  in  wi-iting  on  eapsulax  obstruotions  in  tte  "Ophthal- 
mio  Hospital  Reports/*  says  that  there  may  be  obstruotion  to  Bight 
not  by  the  capsule  being  rendered  opaque,  hot  bnym  being  simply 
wrinkled  and  folded  in  such  a  waj  as  to  refract  the  light  unequally 
in  its  passage,  and  consequently  to  confuse  the  image,  and  tliat 
the  oplithalmoscope  detects  this  state.  Neither  a  sharp  image  of. 
the  fundus  of  the  eye  nor  of  the  optic  disk  can  be  seen.  That  thi 
situation  of  the  disk  is  detected  by  its  whiteness,  and  perhaps, 
according  to  the  degree  of  the  capsular  folding,  its  general  shape,  or 
even  its  vessels  may  be  observed,  but  they  appear  distorted  as  though 
seen  tlirough  very  finely  wavy  glass. 

Capsular  cataract,  in  a  marked  degree,  is  sometimes  the  effect  of 
some  portion  of  the  atrophied  lens  being  incarcerated  in  the  con- 
tracted capsule,  especially  cretaceous  degenerations  of  it ;  or  from  the 
atrophy  of  transparent  lens  tissue  which  has  been  left.  Probably  the 
capsule  always  retains  portions  of  the  one  or  the  other  of  ^nvh  tissue. 
Most  likely  the  hexagonal  ceils,  when  existing,  are  always  re- 
tained. According  to  Dr.  Sehweigger,  they  may  still  bo  adherent  to 
the  capsule  after  it  has  been  freely  broken  lip  and  exposed  to  the 
action  of  the  aqueous  humour.  It  is  stated  hy  Ixini  that  they  may  b© 
the  seat  of  an  imperfect  prooess  of  growth.  Mr.  BowTuan,  in  comment- 
ing on  this,  says,  that  the  retention  is  apt  to  occur  where  the  torn 
capsule  rolls  up  ;  also  where  the  anterior  and  posterior  capsule  have 
fellen  together  with  or  without  adherent  tens  substance,  and  that  it 
may  be  the  source  of  new  lens  growth  of  very  appreciable  tluokneB«K 
usually  opaque.  Occasionally  he  thinks  he  has  seen  in  some  dej 
and  for  some  time,  the  transparency  of  natural  lens  substance.  Th( 
growth,  which  is  very  limited,  adds  very  considerable  toughness  to 
the  capsule. 

Capmlar  cataract  always  remaim  in  the  area  of  the  pupi!^  and  gives 
much  trouble  when  operations  have  been  performed  on  ioimature 
cataracts,  those  in  which  there  have  yet  been  portions  of  transparent 
lens. 

The  commonest  cause  of  secondary  cataract  obscuring  the  pupil  is 
inflammation.  No  matter  how  transparent  the  anterior  capsule  may 
have  been  at  the  time  of  an  operation  of  any  kind,  if  inflammation  of 
the  eye  ensue,  dense  capsule  will  appear  in  the  pupil.  The  capsiUe 
participates  in  the  general  inflammation.  Acquired  density  is  always 
an  early  elfect  of  the  inflammation.  If  however  the  vascular  action 
he  long  continued,  in  the  end  the  capsule  may  degenerate  and  get  as 
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eq>eoially  with  a  congested  state  of  the  eyeball.  Sometiiiies  the  iris 
is  altered  in  colour. 

Some  authors  use  the  term  inflammatory  capsular  cataract,  rather 
than  capsulo-lenticular. 

There  are  often  deposits  on  the  outside  of  the  capsule  suiiiciontly 
dense  to  influence  the  cfle«t  of  operations  on  it,  a  mutter  of  prac- 
tical moment.  These  may  be  rendered  mure  apparent  by  oblique 
illumination. 


CONGENITAL    ANOMALIES   OF    THE    CRYSTALLINE    LENS, 

Absence  of  the  km^  It  is  doubtful  whether  this  condition  has  ever 
been  met  with  except  in  monstrosities.  The  same  may  be  said 
about  two  lenses  existing  in  the  same  eye, 

Maiimsiimi  of  the  lem  has  been  recognised  many  times ;  more  will 
be  said  on  this  point  under  the  head  uf  spontaneous  dislocation  of 
the  lens. 

Irregularity  in  (he  etprnfor  of  the  kns  has  been  met  with  in  hj^per- 
metropic  eyes,  and  with  the  otherwise  congenital  defective  condition 
of  coloboma  iridis, 

GrtMJtrn  in  the  kns  and  depressions  have  been  discovered. 

Those  who  are  interested  in  the  mallbiinations  of  the  organs  of 
sight,  and  in  the  congenital  diseases  of  the  same,  should  consult  the 
very  able  pages  in  the  Dnbiin  Qmirterlij  Journal^  by  Sir  William 
Wilde.     They  extend  over  many  years. 


PROG  MESS    1>F    CATAKACT. 

The  less  complicated  the  cataract  with  other  disease  of  the  eyeball, 
the  slower  does  it  proceed.  Inflammatory  complications  cause  the 
quickest  development. 

When  the  entire  lens  tissue  is  invaded  hy  opacity,  there  is  always 
a  continuation  of  atrophy,  however  slow. 

When  the  opacity  commences  in  the  nucleus,  several  years  fire- 
quently  elapse  before  the  whole  lens  bectimes  upMjue, 

Opacity  of  the  cortex  of  the  lens,  primary  or  secondary  to  that  "of 
the  nucleus,  is  quickly  followed  by  full-formed  cataract*  Small 
striie  of  opacity,  although  very  numerous,  precede  slow  ibrmation  of 
cataract.     Broad  striae  precede  the  quicker  developnient. 

Soft  cutaratt  quickly  gets  matured.  In  a  few  months,  or  at  most  a 
year  or  tw^o,  is  the  entire  lens  opaque.    The  secondjuj  changes  follow 
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is  facilitated  by  dilating  the  pupil,  and  emplojdng  oblique  illumiiia- 
tion  aiid  the  ophthabnosoope, 

Vimbk  8t/niptorm,  Opacities  produced  by  the  primary  and  the 
secondary  changes  that  the  lens  iibreB  undergo,  and  by  the  deposits 
on  the  capsule,  are  clearly  retleeted.  These  physical  signs  are  etriso 
or  BtripeB,  as  i-adiating  opacities*  dots  or  spots,  large  or  punctiform 
patches,  iringes,  Eoceident  opacities,  and  general  cloudiness  when 
the  entire  sui'faco  of  the  lens  is  atlected.  So  lung  as  mere  striro 
exist,  only  the  primary  changes  have  occurred  in  the  lens  fibres. 
Patches  denote  secondary  alterations. 

The  distinction  between  well-marked  sendo  colorations  and  cata- 
ract is  easy.  Coloration  is  well  seen  by  oblique  illumination.  It 
nearly  disappears  when  the  ophthfdnioaeopo  is  used,  and  the 
fundus  of  the  eye  is  seen,  yet  not  with  the  eleamoSB  and  brightness 
to  be  obser\^ed  in  youth. 

The  state  of  the  siglit  w411  help  ib  the  investigation.  If  the  person 
examined  can  see  distant  tilings  well,  and  if  ho  can  besides  read 
small  type  without  glasses,  or  the  smallest  even  with  them,  he 
cannot  have  cataract. 

Besides  making  out  that  cataract  is  present,  it  is  possible  to  say  in 
the  paitial  state  of  some  cataracts  which  part  of  the  lens  is  atlected. 

Hard  cafarmL  The  cataract  of  adults,  elderly  and  old  people. 
It  is  almost  always  cortical  in  the  early  stage,  and  shows  itself  as 
opaque  streaks,  or  radii  of  different  lengths,  on  th«  anterior  and  the 
posterior  surfaces  of  the  lens^  branching  as  they  extend  towards  the 
equator  of  the  lens,  and  getting  more  curved.  This  is  due  to  the 
disposition  of  the  lens  fibres,  which  are  an'auged  in  radii,  converging 
from  the  outer  part  of  the  lens  to  the  centre  in  curves,  which  curves 
decifease  as  they  approach  the  centre.  The  strias  may  bo  short,  and 
thickly  set,  at  tlie  very  equator.  Sometimes  there  are  more  imtches 
of  opacity  than  strife,  especially  near  the  equator, 

8tria>  in  front  are  at  once  detected,  and  look  white.  Those  deep- 
seated,  especially  at  the  back  of  the  lens,  are  yellowish,  because 
•  they  are  seen  tlirongh  the  coloured  nucleus. 

The  stria)  increase  and  blend  into  patches,  the  lens  in  general  gets 
hazy,  and  less  hght  enters  the  eye.  At  last  all  stria>  are  lost,  and 
only  the  opaque  anterior  lens  surface  can  bo  seen. 

"WTien  the  cataract  is  ushered  in  by  nuclear  opacity,  there  is  a 
dilfusc  brownish  or  yeUowish  grey  cloudiness,  which  is  more  or 
less  curved  from  the  shape  of  the  nucleus,  less  dense  at  the  margin, 
through  which  the  light  passes  to  the  fundus  of  the  eye.  There  is 
then  apparent  a  transparent  space,  from  the  opacity  to  the  pupil,  in 
thickness  accH:)rding  to  that  of  the  oortioal  stratum  of  lens  fibres  that 
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Slight  tremuloiisnees  of  the  iria  from  the  loss  of  peripheral  support 
is  another  proof  of  the  reduction  of  a  cataract. 

It  is  not  posftihle  to  tell  before  operating  whether  the  secondary 
changes  on  the  surfaee  of  a  cataract  have  produced  partial  fluidity. 
On  one  occasion,  diu-ing  extraction,  when  I  proceede^l  to  i-upttire  the 
capsule,  a  dark  fluid  unexpectedly  escaped,  and  for  a  time  interrupted 
my  progress  by  ohsoiuing  the  iiis.  Another  patient,  a  lady  Beventy- 
seven  yeai's  old,  with  double  cataracts,  consulted  all  the  present  men 
<jf  ophthalmic  eminence  in  London^  and,  without  an  exceptioUj  extrac- 
tion was  recommended.  I  saw  her,  took  the  same  view,  and  waal 
selected  ns  the  operator.  The  capsule  did  not  contain  a  pai-ticle  of 
lens,  but  was  filled  with  material  Hke  eotfee-grounds,  I  operated 
only  on  one  eye ;  sight  was  restored.  There  is  always  an  absence 
of  all  striio  or  markings  that  can  exist  only  so  long  as  the  lens  fibres 
remain,  however  atrophied. 

Soft  cataract.  This  varies  more  in  appearance  than  the  hard  kind 
during  the  stages  of  formation,  aud  when  fully  formed,  and  during 
the  secondary  metamorphoses. 

It  must  be  considered  under  two  heads.   First,  as  opacity  invading! 
a  lens  that  lias   not  become  amber-coloured  and  denser  by  age,  as 
exists  in  ehildi^en  and  }'oung  persons. 

Secondly,  as  occurring  in  a  lens  a  httle  denser,  in  which  the  color- 
ation IB  slight,  as  in  young  adidts. 

There  are  such  dissimilarities  between  the  states  of  the  disease 
mentioned  under  the  first  head,  as  to  warrant  separate  consideration 
of  them,  as  they  appear  from  birth  to  puberty,  and  from  puberty  to 
raanh<x)d* 

0/  the  cataracts  met  with  from  hirth  to  pubcrft/,  the  great  ct  paii  nre 
congenital ;  indeed,  1  am  inclined  to  suppose  that  nearly  all  have  thia 
origin.  When  they  are  discerned  a  few  years  after  birth,  they  aroi 
but  the  extension  of  previoualy  existing  opacities.  A  sliglit  partial 
cataract  is  very  commonly  overlooked  altogether  in  early  childhood. 
In  a  child  the  power  of  accommodation  is  great,  and  the  dioptric 
media  in  general  so  clear  that  he  requires  verj'^  little  illumination  of 
an  object  to  see  it ;  he  is  therefore  less  atfeeted  by  a  pai"tial  npacity 
than  an  adult.  Till  a  child  can  read,  and  is  old  enough  lo  imderstand 
questions  about  his  sight,  and  to  investigate  it  somewhat  a  little 
himself,  any  sUght  visual  defect  is  almost  certain  to  he  attributed  by 
his  parents  and  friends  to  a  little  nearsightedness. 

CoHfjcnital  cataracts  A  child  may  be  boni  with  a  cataract  fully  or 
partially  developed.  The  latter  state  prevails.  It  will  save  time  to 
arrange  this  form  in  the  following  manner. 

First,  in  the  more  common  state,  it  is  a  spot  of  chalky  whiteness, 
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I  have  heard  it  said  that  cataract  may  he  acquired  in  tiliildhood, 
not  being  congenital.  The  praof  adduced  is  that  the  children 
had  seen  well  np  to  their  seventh  or  eiglitli  year,  I  question  the 
accuracy  of  the  diagnosis.  It  cannot  be  proved  that  there  had 
been  accurate  sight  in  anyone  in  whom  cataract  is  detected 
so  early  in  life^  while  the  probability  is  strongly  in  favour  of 
congenital  disease,  slight  at  first,  and  discovered  from  the  iucreasCi 

Bitiiah  white  is  the  aspect  of  fuJlj-formcd  cataract  of  this  kind* 

Both  eyos  are  generally  similarly  atreoted. 

Opaciif/  of  the  mprntle  is  a  very  common  occurrence  in  congenital 
Oataxact.  It  would  be  omitting  a  feature  in  this  infantile  atrection 
were  there  not  mentioned  the  marked  changes  that  the  capsule  may 
undergo  in  regard  to  thickness  and  opacity*  The  greatest  altera- 
tions that  I  have  observed  in  these  respects  have  been  here. 

The  eatamct  rnx'ttrrtHf/  from  pufjcrty  to  mmi/tooti^  that  is,  up  to  the 
period  at  which  the  lens  is  yet  soft,  being  without  a  distinct 
nucleus,  next  occupies  attention.  If  the  opacity  should  begin  in  the 
cortical  portion  of  the  lens,  a  bluish-white,  slightly  glistening  zone, 
sometimes  interrui)ted,  appears  near  the  equator.  Glistening  striee 
on  the  anterior  and  on  the  posterior  surfaces  next  appear,  converge 
towaixls  the  poles,  and  ai*e  seen  in  the  pujiil.  The  intei-spaces  may 
be  clear  or  a  little  cloudy*  Then  the  whole  lens-tissue  loses  its 
transparency.  While  the  lens  centre  remains  clear,  the  cataract  is^ 
of  course,  less  dense  there.  The  extreme  equatorial  paiis  may  long 
remain  clear.  Again,  on  the  anterior  or  on  the  posterior  cortical 
portion,  or  botli^  spots  and  striae  may  form,  which  increasing,  imite 
at  the  poles  and  at  the  equator. 

The  opacity  may  commence  centrally,  in  a  star-like  form,  and 
as  it  progresses  make  the  lens  look  as  if  it  were  divided  into 
sections. 

When  the  entire  lens  is  opaque,  the  opacity  is  densest  in  the 
centre  of  the  cataract. 

GUstening  radii  are  more  commonly  seen  here  than  in  hard  cata 
ract,  and  are  brighter.  When  they  are  very  nimierous,  and  there  is 
besides^  interstitial  opacity,  the  cataract  looks  like  a  piece  of  fractured 
spermaceti. 

The  cataract  generally  retains  some  transparency  till  the  secondary 
metamorphosis  sets  in,  and,  by  reflected  illumination,  radiating  strisB 
may  bo  seen  till  a  late  period. 

Light  grey  colom\  or  (jreijiHh-whiti\  is  the  appearance  of  this  cat 
ract  when  fully  formed,  and  in  proportion  as   the  cataract   occurs^ 
earlier  in  lite  is  the  grey  more  apparent.     Sometimes  there  is  a  bluish 
whiteness,  resembling  milk-and-water.       The   colour  is  generally 
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Wlien  partial  opacity  of  the  capsule  occur?,  in  coiijunction  with 
partial  or  complete  opacity  of  tho  leus,  the  colour  of  the  two  may 
80  rt^semble  eai^h  other  that,  without  looking  into  tho  pupil  obliquely 
in  the  manner  I  have  described,  an  inexperienced  observer  mil  be 
deceived.  The  definite  outline  of  the  capsule  is  well  conirasted 
-with  tlie  posterior,  hazy,  and  diffused  lenticular  opacity. 

Opacity  of  the  posterior  capsule  can  be  seen  well  only  with  the 
ophthalmoscope.     It  appears  as  a  dull  concave,  deeply-seated  opacity. 

Cmnpktp  cffpsn/ar  vntamct  has  chiefly  a  bluish  white  a43|>ect,  tho 
blue  or  the  wliite  prevailing  according  to  the  absence  of  the  lenti- 
cular matter,  or  the  presence  of  an  opaque  lens*  Any  deposits  on 
the  inner  surface  of  the  capsule,  chalky  concretions,  oholesterine,  and 
fibrous  materials,  are  more  or  less  visible. 

The  capsule  is  rarely  so  densely  opaque  throughout  as  to  conceal 
the  cataractous  state  of  the  lens^  unless  the  opacity  be  caused  by 
injury,  or  be  cougeuital.  Some  little  spots  less  altered  than  the 
rest  generally  afford  the  inlbrmation.  The  age  of  the  individual 
does  not  seem  to  influence  its  changes,  as  in  lenticular  c-ataract,  for 
precisely  the  same  conditions  may  be  obser\'ed  at  any  period  of  life. 

"Whether  complete  capsular  catai*act  encloses  a  lens  or  not  is 
judged  of  chiefly  by  its  volume.  W^hen  the  lens  is  absent,  the 
symptoms  ore,  flatness  of  the  capsule,  greater  size  of  the  pos- 
terior chamber,  with  more  or  less  retraction  of  the  iris  with  perhaps 
tremulousnesa. 

Sometimes  there  are  densely  opaque  patches,  sometimes  thick  ore* 
taceous  deposits,  on  capsulo-lentieular  cataract  which  exists  at  birth* 
The  last  stage  of  secondary  lenticidar  metamorphosis  or  fluid 
degeneration  is  often  met  with  in  conjunution  with  this  dense  capsule 
change.  It  would  seem  that  absorption  of  the  degenerated  lena-i 
material  is  always  greater,  as  the  capsule  is  thicker*  Tliis  is  the  ^ 
causej  I  suspect,  why  capsule  only  is  met  with  in  ohildi-en,  when  the 
disease,  originally  capsulo-lentieular,  is  not  operated  on  early,  I  am 
unaware  whether  there  is  ever  any  arrest  of  lenticular  development 
in  such  cases  of  the  congenital  disease,  but  I  suspect  that  there  often 
isi  because  there  are  frequently  associated  congenital  octdar  defects. 

An  empty  capsule  is  mostly  less  opaque.  It  generally  extends 
in  part  to  the  ciliary  processes.  There  is  frequently  more  opacity 
at  the  circumference,  because  whatever  remains  of  degenerated  lens» 
as  fatty  and  chalky  deposits,  are  collected  in  that  position,  and  tliis 
arningement  may  produce  the  appearance  of  a  circular  cushion  or 
wreath. 

Ordinaiy  capsular  cataracts  do  not  interfere  with  operations  on  the 
lens.  I 
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amused  with  tlie  multiplicn-tion  and  refraction  of  the  gtreot  lights; 
the  pyrot(?ehiiic  effect  was  beautilul.  Looking  at  the  long  train  of 
lamps  in  Piccadilly  waa  the  greatest  treat.  A  perfectly  succeesfnl 
oi>eration  on  each  eye  proved  that  this  peouliaiity  was  due  to  the 
cataraet  alone. 

Later  in  the  disease,  as  the  opaeity  proceeds,  the  flame  of  a  candle 
is  su  obBcnred  that  its  position  only  is  tHscenuble. 

Almost  every  cataract  patient  complains  of  mnsoce;  some  have 
them  very  large  and  in  showers.  They  matter  nothing.  Flashes, 
stars,  fiery  circles,  bright  metallic  lights  bright  spectra  like  sUver, 
have  nothing  to  do  with  the  cataract,  hnt  are  caused  by  other 
disease,  and  which  generally  spoils  the  eye,  rendering  it  unfit  for 
any  opt^ration. 

Every  surgeon  must  at  times  b©  astonished  at  the  slight  disturb- 
ance there  is  to  vision  with  catai-act  far  advanced,  when  the  eye  is 
shaded,  and  the  objed  looked  nt  is  well  illuminated,  particularly 
when  the  morbid  changes  are  chieHy  cx>Dfined  to  the  nucleus  of  the 
lens  in  elderly  people. 

In  congenital  cutiimyt  oecup^ang  nearly  the  greater  portion  of  the 
area  of  the  pupil,  there  may  yet  be  vision  enough  to  enable  some 
occupations  in  Hfe  to  be  followed,  and  education  may  be  Uttle 
interfered  with. 

It  remains  only  for  me  to  speak  of  what  is  usually  desciibed  as 
acquired  near-sightedness  in  cataract.  Tliis  is  not  in  reality  myopia, 
in  the  true  sense  of  the  texm.  The  exact  state  is  quickly  told.  The 
patient  loses  the  power  of  seeing  distant  objects,  and  is  iinable 
to  define  anything,  however  large,  a  few  yards  from  him ;  but  to 
his  surprise  he  finds,  if  he  have  been  presbyopic  or  hypcrmetropio, 
that  he  no  longer  requires  his  convex  glasses,  because  he  can 
read  large  type  a  few  inches  irom  his  eyes.  With  this  return  of 
his  near  visual  point,  there  is  always  a  want  of  acuteness  of  vision  \ 
minute  objects  cannot  be  seen.  This  is  a  great  pmszle,  I  saw 
a  gentleman,  aged  fifty-five,  with  nuclear  opacity  of  one  eye.  He 
had  been  slightly  hypennetropic.  I  saw  him  seven  years  later; 
the  whole  of  the  lens  was  opaque,  the  centre  being  the  denser. 
There  was,  too,  slight  general  capsular  opaeity.  When  I  examined 
his  eye  with  the  ophthalmosijope  no  reflex  could  be  obtained  from 
the  fundxis,  and  there  seemed  to  be  fully  furtiKMl  cataract*  I  re- 
marked that  there  was  very  little  vision  now  remaiiiiug.  He  said 
I  waa  mistaken,  and  asked  me  to  give  him  a  book.  I  covered  the 
sound  eye,  and  at  the  distance  of  eight  inches  h^  read  No.  3  of 
Snelling's  test-type  ;  tlie  eye  quickly  fatigued,  however^  I  have 
met  with  thi-ee  such  cases. 
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The  healthier  the  eye,  the  slower  does  the  cataract  form. 

Some  siirgeoEB  say  that  the  ditferenco  between  the  senile  changes 
in  the  lens  and  hard  oataraot  is  merely  one  of  degree,  and  that 
therefore  it  cannot  be  said  where  such  cataract  actually  begins. 
It  is  impossible  to  subsoribo  to  this.  Age  merely  never  cause 
cataract,  and  the  pathological  catai^actous  atrophy  of  soft  cataract^" 
where  there  is  no  senile  change,  is  the  same  as  that  which  occurs  in 
hard  caiaraet. 

Lenticular  cataract  accuiring  before  adult  age,  that  is,  soft  cata*j 
ract,  is  equally  obscure  in  origin,  but  it  is  more  frequently  com* 
plicated  than  the  hard.  In  the  congenital  form,  it  is  not  uncommon 
to  have  some  other  congenital  defect  of  the  eye.  It  is  met  with, 
too,  in  disease  of  the  brain  and  its  membranes,  and  most  frequently 
in  hydrocephalus. 

Cause  of  opmidj  of  the  capauk^  also,  often  cannot  be  accounted  for ; 
yet  it  would  seem,  more  commonly  than  that  of  the  lens,  to  he 
owing  to  contiguous  inflammation,  from  the  changes  in  thicl 
and  density  that  it  frequently  undergoes.      In  tranmatio  catamot^l 
the  capsule  is  nearly  always  opaque  ;  and  the  anterior  and  the  poste- 
rior portions  are  affected.     Except  in  congenital  cataract j  the  capsuldg 
is  rarely  found  opaque  without  there  being  evidence  of  some  degree' 
of  inflammation  in  the  eyeball,  and  the  capsular  changes  are  gene- 
rally in   proportion  to  the  severity  of  the  aceompanj^ing  vascular 
action,     Moi^cover,  it  is  seldom  altered  in  the  uncomplicated  cataract 
of  the  aged  ;  or  if  changed,  but  sUghtly,  and  then  only  the  anterior 
capsule  is  affected. 

Hereditary  ittfluence  has  long  been  recogtmed.     The  surest  evidoncQ 
of  this  is  the  development  of  double  cataract  at   birth,  when  onej 
of  the  parents  has  been  so  affected.     Several  children  in  the  same 
family  have  been  cataractous, 

I  lately  operated  on  twins  with  the  hereditary  disease.     One  of 
the  boys  had  both  eyes  atfected,  the  other  only  one. 


THEATMKNT. 

This  involves  the  consideration  of  the  curing,  the  arrest,  and  the 
removal  of  the  cataract. 

First  a€  to  the  curimj.     It  is  supposed  rather  than  proved,  that  the  ^ 
superficial  portion  of  the  lens  and  the  capsule,  may  become  cloudy  in 
some  forms  of  inflammation  of  the  eyeball,  and  recover  their  clear- 
ess.     Such  repair  may  not  be  impos^sible. 

In  true  cataract,  or  lens-element  atrophy,  I  disbelieve  in  any  cure 
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hy  iwtoratiotL     AM€aiion»  to  the  contrary  have  teeo  muAe^  h 
there  is  no  reliable  e^-idence  as  to  their  truth,     A  kind  of  amdi*  ~ 
tion  is  described  as  oc5Ciirring  in  partial  cataroct«,  hy  the 
or  remoTal  of  damaged  lens  fibres.     8ueh  raro  exoepticms  oould  ha 
been  seen  but  by  very  few  men.     The  absorption  is  said  to  be 
most  likely  in  cataract  of  the  superficial  layers,  especially  in  iftritd 
opacity  of  the  naiddle  portion  of  the  posterior  cortieal  stratum,  and 
it  is  stated  to  occur  most  readily  in  young  persons,  and  that  the 
diminntion  of  the   opaque  region  is   attended  with  ooiTe^M>nding 
change  of  form  in  the  lens ;  and  that  it  is  in  tliis  way  vision  which 
has  been  much  impaired,  or  even  lost,  may  be  improved  to  a  con- 
siderable extent,  or  partially  restored,  and  remain  stationary,  if  the 
rest  of  the  lens  does  not  become  catoractous. 

Some  observers  speak  of  the  disseminated  opacities,  whicli  occur 
in  irido-choroiditifi,  being  removed.  The}"  attribute  their  locality 
to  the  hexagonal  cells.  Others  state  that  slight  lens  haze,  in  con- 
nection with  diabetio  cataract,  may  disappear  if  the  diabetes  is 
arrested* 

Neri  m  to  the  urrmting.     Cataract  may  8t<»p  at   an>'  periml  of  its 
development,  or  proceed  so  veiy  slowly  that  a  creduluua  patient 
readily  believe  in  an  arrest. 

Some  sui^eons  believe  that  they  have  caused  a  check  by  gen< 
treatment,  others  by  local  applications,  others  by  frequently  tappiiig' 
the  oomea,  and  letting  out  the  aqueous  fluid*  I  am  among  a 
multitude  of  men  engaged  in  ophthalmic  practice,  who  doubt  whether 
we  possess  any  means  of  checking  the  progress  of  an  uneomplioated 
lenticular  cataract ;  at  the  same  time,  I  must  oonfew  my  belief  in 
the  possibility  of  staying  the  disease  when  it  is  yet  incipients,  if  it 
be  complicated,  such  as  cataract  the  result  of  chronic  inflammatory 
affection  of  the  posterior  part  of  the  eyeball*  I  am  myself  satisfied  of 
having  obtained  such  results.  Acting  tmder  this  belief,  I  invariabljr^ 
seek  for  inflammatory  complications  in  every  patient  who  consult^lB 
me  with  incipient  cataract,  and  finding  such,  treat  them  according  to 
existing  indications*  In  all  cases  too,  where  I  suspect  any  com- 
plication, I  endeavour  to  induce  the  patient  to  avoid  action,  so  far 
B8  the  eye  is  concerned,  that  may  call  into  activity  any  latent 
dbease;  to  abstain  from  exei*cising  acute  vision  at  short  distant'c-si^l 
and  especially  by  insufficient  Kght,  so  that  the  strain  of  sui>iK>rting 
Wgh  adjustment  shall  never  occur.  TVhen  there  is  no  trace  of  c»m- 
plication  in  a  slowly  developing  cataract,  I  do  not  forbid  the  patient  ] 
to  nsu  his  eyes  in  any  way  which  is  not  generally  iiyuiioua  to  oy^-  \ 
«ight.  I  should  not  prevent  him  from  rtading  and  writing  in 
moderation,  even  by  artiBcial  Ught,  nor  from  foUowing  any  of  the 
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usual  habits  of  life,  wliich  do  not  impair  health,  nor  tend  to  irritate 
the  eyea. 

Constitutional  implication  may  have  an  efi'oct  in  quickly  deve- 
loping catio^ct,  especially  thoee  states  of  system  ai-ieing  from  mal- 
nutrition* Acting  on  this  supposition,  I  should  expect  to  retard  the 
cataract,  if  I  could  restore  the  patient  to  better  health,  and  mo«t 
certainly  I  would  try. 

Indirect  relief  hy  effecting  the  erpmmon  of  the  pitpH  tmturaUtf  and 
artifiviallij.  Assistance  to  sight  can  be  obtained  in  central  partial 
catui-uct,  whether  cortical  or  nuclear,  by  expansion  of  the  pupH. 
This  exposes  the  transparent  part  of  the  lens  at  the  cLroum- 
ference,  by  which  more  light  enters  the  eye,  and  the  retinal  image 
is  brightened. 

For  the  natural  expatmon  of  the  pttpily  different  kinds  of  eyeshades 
may  be  used,  and  out  of  doors,  bn>ad-brimmed  hats.  When  it  is 
desired  to  produce  the  greatest  effect,  dark  glasses  in  goggles  must 
be  employed,  by  which  bright  and  diffused  light  shading  ia 
reduced. 

The  ©ye  thus  shaded  has  the  additional  advantages  of  the  illu- 
mination of  the  spectrum  from  the  opaque  portion  of  the  lena  being 
lessened. 

Ibr  the  artificial  erpamion  of  the  pupil^  atropine  must  be  used,  or  an 
artificial  pupil  made. 

The  advantages  of  dilating  by  atropine  are  very  great,  being, 
when  most  marked,  as  from  blindness  to  sight ;  but  it  is  impossible 
to  tell  till  the  trial  is  made,  how  far  the  measure  may  serve,  in  con- 
sequence of  the  arrangement  of  the  cataract,  and  its  extent.  Sometimes 
the  dilatation  confuses.  In  order  to  prevent  the  adjustment  of  the 
eye  from  being  much  interfered  with  by  complete  paralysis  of  the 
ciliary  muscle,  the  solution  of  atropine  shoidd  be  used  in  the  lowest 
available  degree  of  dilution,  and  therefore  of  not  greater  strength 
than  is  sufficient  to  dilate  the  pupil  a  little.  As  different  persons 
are  dissimilarly  affei'ted  by  this  drug,  the  desired  strength  can  bo 
got  only  by  trial.  A  single  grain  of  the  s^dphate  of  atropia  in  ten 
or  twelve  ounces  of  water  may  suffice.  Dr*  Garrod  has  tried  several 
experiments  on  man.  He  tells  me  that  in  one  instance,  one-thii'd- 
millionth  of  a  gi-ain  caused  sensible  dilatation.  In  several  instances, 
half  a  millionth  of  a  grain  produced  an  effect  ;  one  hundred 
thousandth  of  a  grain  often  causes  free  dilatation. 

The  action  of  belladonna  is  further  conmicnted  on  in  the  chapter 
on  Paralytic  Affections  of  the  Recti^muscles  of  the  Eye,  &c. 

With  the  same  view  of  not  influencing  adjustment  more  tlian  cannot 
be  avoided,  the  atropine  solution  should  not  be  applied  unnecessarily 
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detachment  of  the  retina,,  optio  neuritis,  and  exudative  choroiditis  may 
exist  without  outward  symptoms.  When  the  cataract  is  the  undoubted 
consequence  of  inflammation,  by  which  the  nutrition  of  the  lens  is  in- 
terfered with,  there  may  be  external  signs  of  the  inflammation,  or  not. 

All  available  modes  of  testing  the  general  state  of  the  eye  should  he 
knowfiy  and  should  be  practised  as  Oceanian  may  seem  to  require^  and 
all  signs  indicative  of  disease  should  be  looked  for. 

In  the  early  cataractous  state^  when  the  disease  is  partial,  or  the 
general  opacity  is  but  slight,  if  the  pupil  be  dilated,  the  ophthalmor 
scope  may  be  most  advantageously  used.  Opacities  in  the  vitreous 
himioiir,  retinal  extravasations,  and  alterations  in  the  optic  disk,  may 
be  detected  through  the  yet  transparent  portions  of  the  lens,  or  some 
parts  of  it  only  idightly  opaque.  The  periphery  of  the  choroid  can 
also  be  scanned. 

In  all  cases  of  cataract,  I  invariably  scrutinise  the  fundus  of  the  eye. 

When  the  lens  is  too  opaque  to  allow  of  intra-ocular  inspection, 
objective  and  subjective  sjrmptoms,  the  surface  of  the  eyeball,  must 
be  called  to  our  aid. 

Choroidal  complications  can  generally  be  made  out  by  the  state 
of  the  iris.  When  they  are  present  the  iris  loses  colour  and  lustre, 
and  ceases  to  be  a  freely  acting  diaphragm.  It  may  become  quite 
atrophied.  A  dark-coloured  iris  may  undergo  changes  of  structure 
that  are  not  readily  visible,  certainly  not  as  readily  to  be  detected 
as  in  one  of  a  light  colour. 

Modification  of  the  ptipillary  functions  are  undoubtedly  produced 
by  the  cataract  itself,  for  it  acts  as  a  veil  to  the  retina,  rendering  it 
less  sensitive  to  light. 

It  is  possible  for  a  capsulo-lenticular  cataract,  especially  if  the 
capsule  be  very  much  thickened,  or  the  lens  much  degenerated,  to 
e£BEU)e  external  impressions  sufficiently  to  render  the  pupil  nearly 
motionless  under  variations  of  light  and  shade ;  but  such  instances 
are  rather  uncommon.  K,  after  covering  the  eye  and  then  exposing 
it  to  a  moderately  bright  light,  the  pupil  be  motionless,  suspicion  is 
justly  entertained  of  unsoundness  of  the  retina.  The  eye  not  experi- 
mented on  should,  of  course,  be  covered  all  the  while. 

As  a  rule,  in  the  absence  of  any  adhesions  of  the  iris,  there 
should  be  contraction  and  dilatation  according  to  the  opacity  of  a 
cataract,  whether  capsulo-lenticular,  or  lenticular  only ;  for  except 
the  cataract,  while  incipient,  press  on  the  iris,  and  so  impair  its 
movements,  there  should  be  a  marked  action  of  the  iris,  diflering 
little  from  that  of  a  healthy  eye.  In  certain  forms  of  complete 
amaurosis  the  pupil  may  act  freely,  but  this  complication  cannot 
lead  to  error,  as  the  total  loss  of  the  perception  of  any  degree  of 
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etje^  or  nlight  ciUary  pains,  there  is  present  choroiditis.  With  this, 
the  nutrition  of  the  eye  is  so  damaged  that  there  can  scarcely  be 
success  from  an  operation.  Slight  opacity  of  the  lens  is  so  common 
in  choroidal  degenerations,  that  when  it  is  seen  in  adults  before  the 
age  at  which  senile  cataract  occurs,  suspicion  of  such  complication 
should  be  aroused. 

Disease  of  the  optic  nerve  and  of  the  retina  must  be  tested  sub- 
jectively. 

Cataract  alone  never  shuts  out  the  light.  An  amount  of  retinal 
discernment,  varying  according  to  the  density  of  the  cataract,  exists 
in  all  uncomplicated  cataractous  eyes  during  the  most  advanced 
states  of  the  disease. 

It  IB  not  always  possible  to  say  with  certainty  whether,  in  a  par- 
ticular case,  any  undue  faintne&s  of  the  perception  of  light  is  owing 
to  the  opacity  of  the  cataract,  or  to  a  diseased  retina.  But  it  can 
generally  be  made  out.  Something,  such  as  a  penknife,  or  the  finger, 
should  be  passed  between  the  patient's  eye  and  the  light,  as  a  test 
of  sight ;  if  he  perceive  the  shadow,  the  retina  may  be  considered 
sound.  Unhealthiness  may  be  suspected  in  proportion  as  only 
larger  bodies  can  be  discerned.  An  operation  undertaken  when  the 
retina  evinces  decided  feebleness  must  ever  be  attended  with  doubt- 
ful results.  With  total  loss  of  power,  any  surgical  proceeding  is 
inadmissible. 

The  lamp-test  is  used  by  some  sui^eons,  and,  although  not  generally 
required,  it  is  not  without  value.  A  small  lamp,  that  is,  a  lamp  with  a 
small  flame,  is  placed  in  a  dark  room,  and,  according  to  the  distance 
at  which  the  flame  can  be  seen  by  the  patient,  is  the  integrity  of  the 
retina  judged  of.  A  gas  flame  wiU  answer  well  enough,  and  it 
I)088e88es  the  advantage  of  admitting  of  being  increased  or  reduced. 
Incomplete  cataract  will  allow  a  longer  range-view  than  total,  and  soft 
total  cataract,  than  hard.  With  complete  soft  cataract,  a  healthy  eye 
should  see  the  light  at  fifteen  feet  or  more.  Many  ways  of  varying 
the  examination  will  suggest  themselves.  With  complete  hard 
cataract,  it  can  be  observed  from  ten  to  fifteen  feet.  With  disease 
of  the  retina  the  distance  is  decreased,  and  in  proportion  to  such 
disease  is  the  space  shortened. 

The  volume  of  the  cataract  should  be  taken  into  account  in  this 
quantitative  trial,  as  i»ith  absorption  of  the  cortex  the  light  is  less 
veiled. 

Capsolo-lentieular  cataract  darkens  the  eye  more  than  the  lenticular. 

An  opaque  capsule,  with  fluid  lens  degeneration,  darkens  the  ^e 
tfaeniMt. 

liMtaidiliJitloM  of  perception  of  a  portion  of  the  retina,  arimng 
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any  %my  interfere  with  their  proper  motiomy  or  prmluce  irritaihn  of 
the  cornea^  may  be  a  bar  to  suooeBsM  operating,  especially  when 
extraction  is  applied*  Entropiura,  octropium,  and  triebiasis  mostly 
otiend.  Many  of  these  may  be  altogether  removed  by  preliminary 
meoBures. 

Dnkied  emaciation  of  the  bodf/,  icith  a  dnj  and  harsh  skin^  is  a  con- 
dition very  unfavourable  for  the  operation  of  extraetion.  The 
corneal  wound  is  unlikely  to  LeaL  Such  patients  lose  much  of  the 
orbital  fat. 


THE   BEMOVAL   OF   CATAR.UT.       GENERAL   CONSIDERATIONS. 


//  is  a  cardinal  point  in  ophthalmic  mrgenj  not  to  ojyerate  on  an  eye  for 
the  retnornl  of  cataract^  so  lontj  tis  H  may  be  rendered  available  for  ordinary 
purposes^  by  optical  applianees,  or  otherwise. 

An  operation  ought  never  to  be  undertaken  in  anticipation  of 
bUndness,  because  the  cataract  may  not  increase,  and  the  hard  variety 
is  often  very  slow  in  formation.  Years  may  pass  away  with  but  little 
progress. 

The  several  conditions  of  lenticular  cataract  require  different 
operations,  and  the  choice  of  any  one  should  rest  solely  on  the  cir- 
cumstances of  the  disea^se. 

The  hard  cataract  should  be  extraet^,  that  is,  removed  fi'om  the  ©ye, 
or  it  should  be  displaced  by  being  pressed  into  the  "vitreous  humour. 
So  long,  therefore,  as  the  opaque  lens  is  j^i  hard,  and  not  reduced  in 
density,  by  the  secondary  changes  of  atrophy,  it  would  be  imprudent 
to  attempt  to  make  it  disappear  by  absorption,  boc4iu8G  such  action 
woidd  be  very  slow,  and  during  the  tedious  process,  the  eye  is  parti- 
cularly liable  to  in  Ham  e,  and  so  be  thereby  dtimaged.  Besides,  par* 
tides  of  the  cataract  which  might  fall  into  either  the  anterior  or  the 
posterior  chamber,  would  most  likely  set  up  an  attack  of  inflammation 
and  endanger  the  eye.  The  failing  nutrition  of  the  eye  of  an  old 
person  renders  it  most  imfitted  to  bear  irritation  from  such  a  souroe,  { 
for  while  it  causes  high  Busceptibility,  it  destroys  power  of  resistance* 

Some  years  ago  I  tried  with  the  utmost  care  to  effect  absorption 
in  patients  beyond  the  age  to  which  this  method  is  generally  restricted 
by  most  surgeons,  and  although  I  did  get  some  good  effects,  tha 
general  result  fell  fiu*  below  that  fi*ora  extraction.  Now,  I  alwa^^aJ 
exti'act  when  there  is  any  visible  amber  change  in  the  cataract,  and 
also  when  the  lens  has  a  whitish  surface,  the  result  of  the  secondary 
ohange,  if  the  age  of  the  patient  I'enders  it  likely  that  there  is  a 
hard  nucleus. 
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operation  by  taking  physio  and  abstaining  from  food  ;  yet  a  rational 
man,  acquainted  with  the  consecutive  operation  of  each  apparatus 
provided  for  the  growth,  repair,  and  preservation  of  the  li^dng  being, 
may  well  doubt  the  correctness  of  such  a  view.  The  imiversal  faith 
reposed  in  the  practice  of  giving  and  taking  physic  has  led  prac- 
titioners not  only  to  place  too  much  reliance  on  that  resource,  but 
to  resort  to  it  sometimes  to  the  injury  of  the  patient.  In  preparing 
a  patient  for  an  operation,  he  does  not  act  on  the  belief  that  empty 
bowels  are  essential  to  health,  or  that  what  are  called  fcecc%  should 
not  be  found  in  the  intestinal  canal;  on  the  contrary,  he  proceeds  on  a 
conviction  totally  diflferent.  If  a  patient  be  in  good  health,  notwith- 
standing an  habitual  retention  of  the  contents  of  the  bowels  beyond 
the  usual  periods,  he  does  not  risk  an  interruption  of  health  by 
disturbing  the  natural  functions  of  the  stomach  and  bowels,  and 
therefore  refirains  from  giving  physic.  But  if  not  in  good  health, 
he  endeavours  to  bring  him  into  that  condition  by  every  means,  and 
resolutely  resists  every  attempt  to  induce  him  to  operate  until  he  has 
accomplished  that  object.  Above  all  things,  he  thinks  that  the  state 
of  the  digestive  organs  should  be  folly  studied,  and  when  found 
defective,  if  possible  repaired.  He  believes  that  nothing  seems  to 
require  more  attention  than  the  condition  of  the  tongue  as  indicative 
of  the  state  of  the  stomach  and  bowels.  If  it  be  coated  with  dis- 
coloured adhesive  mucus,  the  functions  of  assimilation  and  nutrition 
axe  probably  imperfectly  performed,  and  a  resulting  tendency  to 
destructive  inflammation  from  local  injury  is  engendered.  He  adds 
in  conclusion,  it  is  usual  in  preparing  for  this  and  other  operations 
to  make  great  alterations  in  diet,  substituting  liquid  for  solid,  and 
vegetable  for  animal  aliments.  This,  however,  must  be  done  with 
caution,  leading  as  it  inevitably  does  to  disturbance  of  the  digestive 
function  and  interruption  of  the  assimilating  and  nutritive  processes, 
if  suddenly  or  exclusively  adopted.  Without  digestible  nutritious 
food,  good  chyle  and  blood  cannot  be  produced,  and  without  good 
blood,  local  ii\juries  are  liable  to  suffer  from  destructive  inflamma- 
tion.   I  endorse  all  this. 

The  whitish  and  rather  coated  tongue  of  the  aged  should  not  be 
mistaken  for  a  symptom  of  imhealthiness.  In  them  this  organ  is  not 
so  ready  an  index  of  the  state  of  health  as  in  early  years  ;  attention 
should  therefore  be  paid  to  the  urine,  the  deposition  of  uric  acid,  or 
of  the  urate  of  ammonia,  being  a  sure  indication  of  dyspepsia,  or 
excess  of  nitrogenized  food,  or  of  fever;  and  that  of  phosphate 
of  lime  or  the  triple  phosphate,  of  the  opposite  states  of  pros- 
tration and  nervous  depression.  Yet  an  operation  should  not  bo 
TUidertaken  with  a  decidedly  loaded  tongue.     The  abdominal  evacu* 
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ation  should,  with  the  least  apparent  necessity,  he  examined  for 

endenee  of  the  hepatic  state,  and  for  infonnation  respecting^  the 
digestion  of  food,  particularly  in  those  past  the  meridian  of  life, 
because  it  is  then  that  these  functions  are  mostly  at  faiJt,  and  all 
kinds  of  operations  less  sueoesafuL  In  the  majority  of  jiersons  far 
advanced  in  years,  who  have  piissed  thr<iiigh  operations  under  my 
hands,  it  has  been  necessary  to  give  tonics  and  exti-a  stiniulant«. 
Towards  the  limit  of  the  natural  tei-m  of  life  we  should  not,  i^-ithout 
ample  necessity,  cut  off  the  accustomed  amount  of  daily  nourisliment 
or  the  usual  alcoholic  drinks.  These  remarks  apply  more  particularly 
to  hospital  patients. 

My  immediate  preparation  of  a  patient  is  never  more  than  the 
administration  of  some  mild  hixatirc  the  day  before  operating,  solely 
that  the  necessary  qtiiet  after  the  operation  may  not  be  disturbed  for 
a  day  or  two,  by  the  natural  action  of  the  bowels,  and  that  any  like- 
lihood of  stniintngat  stool  may  be  avoided. 

Some  general  cottdit torn  (wUra-uidicatv  opvmiing.  The  presence  of 
active  specific  inflammation,  as  the  stnimous,  gouty,  syphilitic^  or 
rheumatic^  in  any  part  of  the  body,  would  eontra-indicate  an  operation. 
So  also  may  be  said  of  pregnancy.  8ome  surgeons  avoid  the  period 
of  menstniation. 

Organic  disease  in  the  chest  is  not  necessarily  an  impediment  to 
operating.  I  saw  extraction  done  on  the  eye  of  a  female  fifty-8eveii 
years  old,  who  liad  valvular  disease  of  the  heart,  ascites,  and 
anasarca.  The  operation  was  quite  successful,  and  the  patient 
returned  home  on  the  eleventh  day  after  its  performance,  ller  heart 
had  been  diseaseti  for  five  years,  1  have  operated  several  times  suo- 
oeasfully  when  the  heart  has  been  diseased,  and  in  the  early  stage  of 


Kidney  disease  renders  a  person  most  unfavoiirable  for  an  operation. 
Atheromatous  arteries  interfere  with  primary  union  of  the  cornea 
ifker  extraction. 

lifhile  unquestionably  the  residt  of  an  operation  of  any  kind  will 

«^tam  on  the  state  of  the  patient's  health,  that  for  stdution  may 

V  nadertfiken  and  success  secured,   when    that   for   extraction   is 

«sqAt  tdniissible,  and  unfortunately  the  latter  is  most  required 

j^tW  '^^"^  ^^^  most  likely  to  exist,  namely,  in  old  age. 

\^ mi  asthma  interfere,  I  believe,  more  from  their 

^^.^flum  from  any  mechanical  disturbance  to  the  eye  from 
vm  i^^^Vngh,  il  this  be  nolent,  it  "will  prevent  the  healing  in 

^^^1^1^  or  reject  our  patients  according  to  tlie  absence 
\Vi^M>^t|BmA\pakotifl>  we  should  never  operate  under  dis- 
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advantageous  circumstances,  without  making  the  drawhacks  known 
to  them  or  to  their  Mends. 

Advanced  age  is  not  in  itself  an  objection  to  operating  if  nothing 
else  forbid.  The  best  attainable  results  have  followed  extraction  after 
ninety,  in  the  hands  of  Sir  W.  Lawrence.  The  late  Mr.  Scott  did 
the  same  operation  on  a  female  between  ninety  and  a  hundred.  I 
have  several  times  performed  it  to  my  complete  satisfaction  after  the 
eightieth  year,  and  once  as  late  as  the  eighty-sixth.  Two  cases  of 
success  are  recorded  after  the  patients  have  turned  100  years  each. 
Of  course  after  the  seventieth  year  a  person  is  less  favourable  for  the 
ordeal  of  extraction,  fix)m  a  variety  of  circumstances,  and  from  con- 
tingencies inseparable  from  long  life. 

WTien  only  one  eye  is  blind  from  catara<it,  whether  an  operation  should 
be  performed  on  that  eye^  is  a  question  about  which  there  is  difference 
of  opinion. 

A  person  with  one  eye  labours  of  course  under  disadvantages,  the 
greatest  of  which  is  the  narrowing  of  the  field  of  vision  laterally ; 
he  is  blind  on  one  side. 

The  removal  of  the  cataract  is  not  demanded  on  the  score  of  the 
retina  losing  its  function,  because  it  is  veiled.  The  retina  never 
becomes  diseased  from  the  eclipse.     This  has  been  proved. 

The  age  of  the  individual  assists  much  in  determining  the  course 
to  be  pursued. 

In  eariy  life  the  appearance  of  cataract  in  one  eye  may  materially 
affect  a  person's  prospects.  It  is  at  this  time,  too,  that  a  cataract  is 
more  visible  from  its  nature,  being  soft.  Now  also  the  operation  which 
is  applicable,  that  for  solution,  is  almost  sure  to  succeed. 

Late  in  life  the  prospects  of  an  individual,  social  and  otherwise, 
are  quite  altered,  and  personal  appearance  is  not  then  of  so  much 
value,  and  the  suitable  operation,  that  of  extraction,  is  not  so  certain. 
On  many  points,  therefore,  an  operation  is  more  admissible  in  a  young 
person. 

The  advantages  at  any  period  of  life,  notwithstanding  the  imperfect 
image  on  the  retina  of  the  lensless  eye  from  the  circles  of  dispersion,  are 
enlargement  of  the  visual  field,  and  as  the  eyes  act  together  in  bin- 
ocular vision,  increase  in  the  intensity  of  optical  impressions  and  better 
appreciation  of  the  dimensions  of  bodies  and  of  distance.  I  beg  to  refer 
my  reader  to  what  I  have  said  on  binocular  and  monocular  \ision. 

Neither  practically  nor  theoretically  is  there  any  disadvantage  in 
operating.  In  every  instance  in  which  I  have  removed  the  cataract, 
both  in  young  persons  and  in  those  of  middle  life,  I  have  received 
the  distinct  assurance  that  much  advantage  was  obtained,  and  aU 
were  pleased  at  having  submitted  to  the  treatment. 


DISEASES   AND  DfJirRlES   OF  THB  CmTSTALLIKE   LSXSl 


Several  times  I  liuve  endenvoured  to  unite  the  fod  of  the  eyes,  for 
(ligtiLnt  and  far  near  visioii,  so  as  to  give  a  common  distiiic*t  penseption, 
hy  lueftus  of  Kmvex  glasses,  but  I  hare  1k?^u  unable  to  aifect  it  satis- 
furtorily,  on  arcount  of  tbe  inequality  of  tbe  images,  and  the  loes  of 
aocommodation  in  the  one  eye. 

The  mle  therefore  which  I  follow  is  this:  in  e«rly  life  I  advise  an 
operation,  and  in  late  life  I  state  the  particulars  to  my  patient,  and 
ask  him  to  decide, 

jriun  one  etje  h  blind  triih  cataract^  and  the  other  to  for  t^wcM  mih 
eafaract  m  mntrnalhj  h  itnpmr  mjht^  thfrt  ntn  he  ma  fittMm  iff  the  mb* 
tifnicf,  about  (/it  pi^pneiif  of  oj^rntdnif  on  thui  urkkk  mfoUf  eaiafmeimi9* 
There  is  no  solid  reason  why  a  person  should  be  allowed  to  beoome 
quite  blind  in  both  eyes  before  sight  ia  i^storod  to  tlie  one.  Mndl 
inconvenience  is  ^^revented  by  operating  on  tbe  one  eye 
other  is  quite  obscured. 

Jf^en  both  tyf4  asr  rqmaify  t^fieM  wUk  himdmtm  from  mHwrnKi^  «ii 
om  at  a  time  shouhi  be  operatfd  om  ^fbr  egtroeiwt$^  0md  ikejtrd  ikmM  fe 
tt/httfti  to  rtcoctr  before  the  other  U  imte^ed,  lliere  ia  tliereby  lem 
shook  to  the  system.  Besides,  if  at  a  first  opentioii  thera  dfeooU 
appear  any  constitutional  peculiarity  of  bad  tendifMry,  it 
be  removed,  or  in  some  measure  reduced,  before  a  seeooid  ia 
taken. 

When  tbe  double  oporatton  is  done,  inflammatoiy  eftda  i 
system  from  one  eye  unfortunately  going  wrong,  might  be  the 
of  si»«:)iling  the  healing  process  in  the  other. 

Both  eyes  may  be  operated  on  at  the  same  time  Ibr  solnliosi. 

J%e  qprm/ttfil  ,Ar  eartntcikm  tk^mU  be  dome  mi  m  teHmim  timye  qf  ike 
c&tnntet.    It  is  pomUd  lo  perfini  it  too  eajdy,  or  too  latev 

When  the  leoa  ia  not  eottrely  pervaded  by  atrophy,  aad  tke 
eumfen>nce  has  not  undergone  such  change,  it  will  not  quit  Htm 
oapsnle  raadily.  and  an  eaqr  osospe  b  an  ABipuitaat  liisaiBit  in  ths 
inoasBS  of  the  operation*  BesideB,  while  there  raoains  any  smAem 
lens  tissue  unalteied^  mnoh  of  it,  or  all  of  it,  is  toWably  sure  to  be 
left  in  the  capsuhv  and  some  may  icsnain  in  the  Amken  ot  tke  qre; 
in  either  case  initatiQn  k  produced^  and  theve  nmj  hm 
mation.  Therelare,  a  oalanct  ahoiild  be  matured 
is  made  to  estraet  it 

Some  smgeooB  hate  adopted  the  piocenii  of  mhai  Hhmj  cnD 
pating  the  cataract  by  priddng  it  with  a  ncedk.  so  as  to 
fully  opaque.    TUs  is  to  be 
risked,  and  the  eye  is  always 
it  always  inflames  a  little  in  old  peofikL    Healthy 
a  wound  more  than  that  whick  haa  atrophied,  Agatn,  if  lUa  he 
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with  the  view  of  getting  the  cataract  to,  quit  the  capsule  easier,  it  is 
useless,  for  there  is  not  that  softening  at  the  surface  which  is  so 
characteristic  of  the  natural  atrophy. 

When  the  lens  has  undergone  the  secondary  change  or  late  atrophy, 
in  which  calcareous  deposits  have  formed  on  the  surfi^ce  and  on  the 
inside  of  the  capside,  and  so  have  thickened  it,  the  case  is  less 
favourable  for  extraction,  because  not  only  does  the  capsule  not  tear 
well  when  it  is  scratched  with  the  curette,  and  allow  of  the  easy 
escape  of  the  catcu'act,  but  the  calcareous  deposits  are  more  or  less 
retained,  and  accordingly  obscure  the  pupil. 

The  operation  for  solution  skauld  not  be  undertaken  until  the  cataract  ij< 
thoroughly  mature,  because  any  healthy  lens  tissue  that  is  rendered 
opaque  by  the  operation,  and  exposed  to  the  aqueous  humour,  in- 
variably swells  very  much  more  than  that  which  is  cataractous,  and 
thrusts  the  capsule  against  the  iris,  producing  adhesions  between 
the  two,  and  may  besides  cause  injurious  effects  to  the  eye  from  the 
pressure.  At  the  same  time  the  operation  should  not  be  delayed  till 
secondary  degeneration  is  far  advanced,  because  then  the  capside  is 
likely  to  be  much  affected  in  the  manner  above  described,  and 
therefore  trouble  may  arise  from  thickened  capsule  being  in  the 
pupil. 

A  surgeon  should  be  cautious,  even  under  the  most  favourabk  circum' 
stmicesy  never  to  overrate  the  chances  of  success  of  any  operation  for 
cataract,  nor  to  allow  it  to  be  thought  that  any  is  infallible.  Above 
all,  when  there  is  the  slighest  indication  which  might  render  the 
result  questionable  or  imperfect,  owing  to  individual  peculiarity 
or  constitutional  taint,  hereditary  or  acquired,  it  is  right,  as  regards 
the  patient,  and  a  safe  provision  for  himself,  that  all  the  particulars 
for  and  against  operating  shoidd  be  clearly  and  intelligibly  told 
without  the  least  dissimulation. 

The  season  of  the  year  most  fitted  for  operating  has  occupied  attention. 
With  reference  to  needle  operations,  I  suspect  it  matters  not ;  nor, 
perhaps,  is  any  operation  in  our  climate  influenced  by  the  mere 
degree  of  temperature,  which  is  rarely  in  either  extreme.  In 
extracting  in  cold  weather  the  room  to  which  the  patient  is  confined 
should  be  kept  at  a  uniform  temperature,  not  lower  than  60°  Faliren- 
heit  for  the  first  few  days.  Many  very  excellent  surgeons  never 
extract  in  winter,  and  Mr.  Tyrrell  thought  the  best  time  for  that 
operation  to  be  between  March  and  October.  Where  a  choice  is 
permitted,  I  should,  as  a  rule,  prefer  that  period,  because  regular 
exercise  prior  to  the  operation,  is  less  likely  to  be  interfered  with, 
from  the  greater  certainty  of  settled  weather,  while,  after  the  operation, 
the  apartment  can  be  better  ventilated,  and  the  patient  will  be  able 
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of  them,  known  as  Sohuft^fi,  is  more  applicable  for  extricating  a 
difilocated  cataraot.  It  is  generally  made  as  a  separate  inBtrumeiit, 
mthoiit  the  needle  end.  The  needle  is  curved  only  as  much  as  is 
at^tually  required,  for  the  less  the  deviation  from  a  straight  line  the 
greater  is  tho  facility  in  using  it,  and  the  less  risk  is  there  of 
injurious  contact  with  the  iris  or  the  cornea.  A  side  view  cannot,  of 
course,  convoy  an  idea  of  the  breadth,  which  is  nearly  that  of  the 
stem  mthin  a  short  distance  of  the  point.  The  very  extremity  only 
is  sharp.     It  is  better  to   liave  a  neetile  point  than  a  scarificator, 
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flat  and  set  at  a  right  angle,  because  the  former 
acts  in  whichever  direction  it  may  be  applied, 
whereas  the  latter  can  be  used  only  in  one 
dii'ection. 

Guarded  curette^  Fig.  245.  I  had  this  made 
many  years  ago*  The  point  is  concealed  by  a 
little  guard,  so  that  it  can  be  canied  with  ease  and 
safety  to  the  acquired  spot,  and  bared  by  pressure 
on  the  trigger  in  the  handle.  By  remission  of 
the  pressure  the  guard  returns  io  its  place. 

The  larger  figure  sliowa  the  instrument  shut ; 
the  lesser,  a  little  open.  It  is  suited  for  be- 
ginners. 

Seeoiidarp  knife,  I  give  the  preference  to  one 
of  the  form  Fig.  244.  The  point  is  rounded 
and  blunt.  A  straight  blade  requires  less  force 
in  using  than  a  convex  or  concave  one ;  more- 
over, it  is  capable  of  receiving  a  keener  edge,  and 
these  are  advantages  of  higher  importance  here, 
beeause  the  occasion  which  calls  for  the  secondary 
knife  offers  peculiar  difficulties,  owing  to  the 
ilaccidity  of  the  eye,  the  impracticabilty  under 
the  circimistances  of  applying  enough  pressure  to 
keep  it  quite  steady,  and  the  necessity  of  cutting 
in  a  ceiiain  direction  under  xm usually  limited 
restrictions*  

Sharp  hooh\   This,  Fig,  246,  is  commonly  called 
a  lens  hook*     The  point  is  sharp,  yet  the  hook  itself  ought  not  to 
be  very  fine,  for  a  very  delicate  extremity  would  not  be  suiiiuiently 
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It  is  hcfter  to  ntnml  hekwd  ike  patient  in  ertn/  HtsfftHve^  as  it  givefi 
much  greatest  eomniand  ovt»r  the  globe  of  the  eye.  But  when  the 
left  eye  is  to  be  treatfHl,  if  want  of  practice  or  deficieuoy  of  t»on- 
fideiice  ilisqualify  the  left  haud,  the  operator  must  stand  m  front  of 
Lira,  aud  subuiit  to  the  great  disadvantage  of  ret^igniiig  to  another, 
his  assistant,  Avhat  he  ouglit  to  do  hiuiselfj  two  most  impoi-tant  aets, 
the  retracting  of  the  upper  eyelid,  and  the  steadying  of  the  eyeball, 
Mobile  he  uses  the  knife  in  the  direction  he  prefers,  upwards  or 
downwards. 

I  always  grease  my  knife  with  olive  oil,  because  it  prevents  the 
corneal  llap  from  sticking  to  it,  no  slight  advantage. 

Aetntii  opt  mi  ion,  Uppet*  sect  ion  y  right  ef/e.  The  preliminaries 
having  been  arranged,  an  assistant  gently  draws  down  the  lower 
eyehd,  resting  Iiis  linger  on  the  malar  bone,  so  that  the  eyeball  be 
not  pressed. 

The  operator  stands  behind  the  patient's  heud»  wliieh  is,  of  course, 
at  a  convenient  height,  places  his  left  hand  on  the  forehead,  with 
his  forefinger  elevates  the  upper  eyelid,  locks  it  under  the  edge  of 
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the  orbit,  and  with  the  tip  of  it  presses  gently  against  the  eyeball 
to  prevent  any  upward  motion,  and  with  his  middle  finger  presses 
on  the  inner  side  of  the  eyeball,  to  counteract  any  movements  in 
an  inwai'd  dii^ection,  as  in  Fig.  247. 

Neither  finger  should  encroach  on  the  cornea,  but  be  kept  away 
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as  far  as  possible.  Undue  pressure  may  thrust  the  iris  forwarasT 
Be  rests  his  other  hand  against  the  side  of  the  face,  holds  the  knife  _ 
Uithtly  and  unrestrained,  enters  it  on  the  equator  of  the  oomea  ■ 
about  the  ti^'entieth  of  an  ineh  anterior  to  the  sclerotica,  passes  it  ■ 
fapidly  through  the  anterior  chamber  parallel  to  the  edge  of  tlie  m 
sderotiea,  and  carries  the  point  out  on  the  inner  side  at  a  spot 
as  nearly  as  possible  opponite  to  that  of  entrance.  He  thrusts  the 
knife  slowly  along  with  the  same  continued  movement,  and  ta 
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(are  so  to  direct  the  edge  in  its  entire  course  that  it  shall  pass 
^^^g^UA  to  the  sclerotica.  As  the  incision  advances,  he  remits  the 
■unsiff^  ^^  *^^  eyeball  with  liis  fingers,  and  discfmtinues  before 
il  fe  finisbod,  prior  to  which  also  the  assistant  relaxes  his  hold, 
*f^  «i«f«ot  a  jerk  when  finishing,  he  proceeds  slowly*  and  allows 
Ife  •i^**'*'^  humour  to  escape  by  a  slight  twist  of  the  knife,  or 
1^  1,^  vilbto^^  rf  it ;  places  the  end  of  tlie  finger,  or  the  hack 
A#  ^»  ^A  •fWtist  the  remaining  tag  of  the  cornea  as  a  rest  or 
^  oooipletes  the  cut  by  a  sawing  motion,  and  at  the  same 
tth*  ^'dge  of  the  knife  a  little  forwards.  If  the  patient  be 
^  1^  IIk*  eyelid  fall,  and  subsequently  to  a  brief  repose 
^  ^rfkmtly  to  expose  the  cornea,  tells  the  patient  to 
^^^iwt  so  that  the  eyeball  may  be  directed  downwards, 
^  90^^  needle  beneath  the  corneal  flap,  and  laccratf^s 
^gm  famlT  in  several  directions  across  the  entire  arc\*i 
t  dif  patient  be  insensible,  he  proceeds  with  the 
_  ^  ^gm.  eKivenient  on  the  occasion.  He  now  starts 
■  on  the  eyeball  above,  through  the  medium 
is»i4.  with  the  finger,  used  as  a  wedge 
f^iL,  s&d  below  with   the   euretto,  through 
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If  the  cut 
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the  medium  of  the  lower  eyelid,  increnses  the  pressure,  and  alter- 
nates it  at  these  points  till  opening  of  the  lips  of  the  cornea  by 
the  bulging  nl"  the  iris  indicates  that  the  ciitaraot  h[is  left  its 
poeitiou,  aa  in  Fig.  248,  steadUy  continues  till  it  has  passed  the  pupil, 
and  has  fairly  protruded  externally,  wlaeu  the  elasticity  of  the 
cornea  will  sntHee  for  the  expulsion.  If  the  cataract  shoidd  stop 
at  8neh  a  potjition,  and  not  readily  pas8  out,  it  should  he  picked  out 
with  the  needle. 

The  pressure  may  he  made  above  on  the  eyeball,  with  the  finger 
l>etwecu  the  eyebidl  and  the  eyelid,  and  below  in  tlie  con-esponding 
position  w^ith  the  curette* 

Any  Bolt  portion  of  the  cataract  which  may  be  loil  between  the 
edges  of  the  cornea  ehrmld  bo  moved  with  the  curette.  Any 
i^moiuing  in  the  pupd  should  be  left,  because  any  attempt  at 
clearance  will  risk  the  burstiug  of  the  hyaloid  menibmne.  The 
operation  is  now  over. 

The  Fig.  24y  shows  the  course  the  knife  should  take. 
be  nearer  to  the  sclerotica,  there  is  not  enough  support 
left  for  the  iris,  and  it  is  apt  to  prolapse.  If  it  be  more 
anterior,  tliere  wUl  scarcely  be  room  enough  for  a 
full-sizc<l  cataract  to  escape.  When  a  small  cataract, 
one  reduced  by  absoriition  of  it^  cortical  poiiion,  is  to 
be  extracted,  and  a  smaller  section  will  snltiee,  the  cut 
may  then  be  made  more  anterior.  I  am  sure  that  better  rcsidts  will 
be  obtained  in  proportion  as  the  extraction  is  effected  at  a  greater 
distance  from  the  sclerotica.  There  must  be  a  limit  to  this,  lest  the 
scar  should  fall  over  the  pupil. 

The  patient's  sight  ought  not  to  be  tested.  The  act  may  be 
detrimcntaL 

When  the  patient  is  insensible,  the  e^'elids  may  be  retracted  by 
the  double  wire  retractor,  and  the  entire  operation  done  continuously 
with  the  eyeball  so  exposed. 

In  a  perfectly  satisfactory  extraction,  the  posterior  oapside,  which 
now  bulges,  and  is  in  all  probability  transparent,  fonns  the  boimdary 
of  the  posterior  chamber,  and  separates  the  aqueous  from  the  vitreous 
humour. 

If  the  cataract  be  xmdergoing  softening  throughout,  it  may  fall  in 
pieces  while  passing  tlu'ough  the  corneal  section,  and  some  of  the 
fragments  may  remain  in  the  anterior  oliamber.  The  curette  should 
be  used  to  withdraw  any  of  these  that  may  interfere  with  the 
adaptation  of  the  corneal  flap,  and  perhaps  some  which  may  lie 
between  the  iris  and  the  coniea ;  but  any  that  occupy  the  pupil  may 
safely  be  left  alone  to  the  process  of  absorption* 
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eyeball  is  under  the  operator's  control,  and  may  then  be  correctly 
placed  if  it  have  deriated  out  of  the  proper  position.  Some  surgeoiiB 
have  the  eyeball  held  with  forceps  Irom  the  commencement. 

It  matters  not  if  the  point  of  the  knife  be  entered  higher  or  lower 
than  the  median  line  of  the  cornea,  provided  that  the  counter-punctnre 
correspond  to  it  in  a  semicircle. 

It  is  a  very  common  en'or  for  the  operator  to  hold  his  knife  in 
sneh  a  position  that  the  cutting  edge,  instead  of  the  hack,  is  in  a 
line  with  the  transverse  diameter  of  the  cornea,  and  which  causes 
the  instrument  to  take  a  wrong  course,  not  inchiding  a  Biifficient 
portion  of  the  cornea. 

Some  surgeons  enter  the  knife  in  a  vertical  direction,  and  then 
change   the   position.     This  is  wrong,  as  the  twist  of  the  Hps  ofl 
the  wound,  which   muat   ensue,  is  apt  to   cause  the  aqueous  fluid 
to  escape, 

Conmlm'ationn  of  the  seteral  acts  of  extraction  in  detail,  together 
with  (*ontiugeuvlvH, 

A  compiication  niatj  ari^e  by  the  im  falling  in  the  way  of  the  knife. 
This  may  be  produced  by  the  prematm'e  escape  of  the  aqueous 
humour,  from  undue  pressure  on  the  eyebalJ,  from  not  making  a 
continuous  onwaixl  movement  with  the  knife,  by  wliich  it  is  kept 
adapted  to  the  ineision,  or  firom  what,  in  faot,  amounts  to  the  same 
thing,  twisting  it  or  using  it  in  some  improper  manner,  and  causing 
the  edges  of  the  wound  to  gape. 

If  the  aqueous  humour  escape  prior  to  the  oounter-puncture,  the 
knife  should  be  witlidrawn,  and  the  operation  delayed.  If  when 
the  cornea  be  nearly  divided  a  considerable  portion  of  the  ms  he 
in  the  way,  the  instrument  should  be  taken  out,  and  the  section 
completed  with  the  secondary  knife,  the  blade  of  which  must  be 
introduced  under  the  remaining  uncut  part  of  the  cornea,  and  used 
in  the  most  convenient  direction.  The  only  exception  may  perliaps 
be  in  the  case  of  a  beginner,  for  when  a  man  is  quite  im tutored  in 
extracting,  the  eye  will  probably  suffer  less  violence  from  a  woimded 
iris  than  from  the  use  of  the  secondary  knife.  Therefore,  in  inex- 
perienoerl  hands,  the  incision  had  better  be  completed,  regardless  of 
the  amount  of  iris  that  may  be  cut  off.  If  only  a  small  bit  of  the 
pupillary  margin  should  get  on  the  knife,  it  should  be  disregai^ded 
and  shaved  off. 

When  the  iris  is  wounded,  it  almost  always  adheres  to  the  cornea 
in  a  manner  which  interferes  with  the  healing  of  the  corneal 
wound,  and  the  pupil  is  enlarged  and  necessarily  displaced.  A 
shallow  anterior  chamber,  and  a  contracted  pupil,  render  this  acci- 
dental wounding  liable  to  occur* 
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pupil,  and  yet  not  escaping*  Tlie  use  of  the  secondary  knife  is  the 
correct  expedient,  for  any  attempt  at  expulsion  by  squeezing  would 
bo  fruitless,  and  likely  to  be  fatal  to  the  eye  from  the  yitreous  humour 
ruahing  out.  8ome  surgeons  recommend  scissors  for  the  same  pur- 
pose.    I  have  not  used  them. 

If  a  faulty  counter-puncture  be  discovered  before  the  section  bo 
completed,  it  is  the  best  plan  to  cut  on  till  a  mere  tag  of  the  cornea 
remains,  to  withdraw  the  cataract  knife,  to  lengthen  the  cut  on 
one  side  with  the  secondary  knife,  and  to  cut  through  the  tag  after^ 
wards  ^^th  the  same.  This  has  the  merit  of  keeping  the  eyeball  in 
form,  while  the  section  is  being  enlarged. 

ShoiUd  the  counter-puncture  be  made  too  near  to  the  sclerotica,  or 
in  it,  the  knife  shodd  be  withdrawn  and  the  operation  postponed. 
I  have  seen  the  mistake  occur  several  times,  and  the  attempts  made 
to  correct  it  by  withdrawing  the  knife  and  re-entering  it,  and 
other  manoeuvring,    have   been   the    cause    of  destruction    of   the 
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Presmng  oitf  ty  eafaraei  is  about  the  last  thing  a  man  learns  to  do 
well.  It  should  be  a  slow  process.  Sudden  escape  of  it  may  in  part 
or  entirely  paralyze  the  iris,  and  produce  an  irregular  pupil.  Or  it 
may  expel  the  cataract  in  its  capside  with  force,  and  along  with  it 
vitreous  humour.  The  pressure  at  first  should  be  made  backwards 
towards  the  centre  of  the  eyeball*  If  it  he  made  forwards,  probably 
the  cataract  vnW.  not  start.  "When  the  cataract  is  well  on  the  move, 
pressure  in  any  dii'ection  will  suffice*  The  cataract  can  escape  well,  _ 
only  by  first  turning  on  its  transverse  axis,  and  presenting  with  the  ■ 
upper  edge  forwards.  When  so  far  dislodged,  the  slightest  pressure 
is  enough  to  thrust  it  out,  A  catai'aet  with  a  soft  exterior  comes  out 
more  readily  than  one  in  which  there  is  not  this  degeneration,  and 
therefore  less  pressure  is  needed, 

l\Tien  the  cataract  will  not  be  started  by  the  pressure,  notwith- 
standing that  the  ciipsule  is  suflficiently  lacerated,  the  cause  of  it  will 
be  due,  ninety-nine  times  in  a  hundred,  to  a  faulty  corneal  section. 
The  resource  is  to  enlarge  the  section.  The  danger  of  continuing  to 
press  while  there  is  not  enough  room  for  the  escape,  is  sinking  of  the  ■ 
cataract  and  escape  of  the  vitreous  hunioiw.  Should  this  happen, 
the  cornea  must  be  further  incised  and  the  cataract  hooked  out  with 
the  lens  book.  Some  surgeons  advise  the  removal  of  a  part  of  the 
iris,  as  in  the  operation  for  artificial  pupil,  by  excision,  to  facilitate 
this  step. 

The  cataract  may  not  quit  its  place  after  the  a^inissihlo  degree  of 
pressure,  independently  of  any  fault  of  the  section  of  the  cornea,  or 
of  imperfect  laceration  of  the  capsule.     There  may  be  that  excep- 
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possible,  be  replaced.  If  it  be  not  turned  back,  althougb  gaping, 
because  of  \atreoiifi  liumour  lying  in  the  aperture,  the  eyelids  slioiild 
be  again  closed.  Any  attempt  under  sucli  eirt  umstanees  to  close  the 
wound  vnll  be  attended  with  further  evaenation  of  the  humour. 
Should  irifl  be  in  the  wound,  it  must  be  left  alone.  Under 
the  eonditions,  it  will  be  safer  for  the  eye  not  to  excise  any  por- 
tion of  it.  IrVTien  the  luuuonr  is  of  normal  consistence,  and  hangs 
out  like  jelly,  it  may  be  requisite  to  cut  it  off  from  the  cornea  with 
scissors* 

The  loss  of  any  fmiount  of  the  humour  is  a  serious  accident 
which  imperils  the  eye,  and  adds  laj^gely  to  the  catalogue  of  failures. 
This  stateuient  is  not  invalidated,  because  occasionally  good  sight 
is  preserved  after  more  or  less  escape  of  it.  The  eye  may  suffer  in 
several  ways.  I  have  noticed  prolapse  of  the  iris.  Prolonged 
healing  of  the  c^oniea,  and  the  attendant  risks  of  the  delay,  with  dis- 
placement of  the  pupil  to  the  side.  Diminution  of  the  pupil.  Intra- 
ocular posterior  haemorrhage ;  severe  pain  comes  at  once  in  the  eye, 
and  blood  quickly  trickles  from  between  the  eyelids,  or  the  bleeding 
may  not  ensue  till  the  patient  has  been  in  bed  for  some  hours, 
or  even  days  ;  the  eye  is  alwa^Ts  destroyed.  Detachment  of  the 
retina.  Intra-ocular  inflammation.  Morbid  changes  in  the  humour 
that  is  left,  by  which  it  gets  hazy  or  opaque.  Shrinking  of  the  eye- 
ball without  any  apparent  inflammation. 

Certain  phymcal  states  of  the  eye  render  ejtfrartion  partimhrly  diffl* 
cuH^  and  require  some  modification  of  the  ordinary  operation. 

SmailneM  of  the  anterior  ehamber  is  a  common  dilHcnlty.  The 
dimensions  may  be  so  reduced  that  the  corneal  incision  cannot  b© 
made  mthout  considerable  injury  to  the  iris,  A  healthy  iris  is  not 
a  perfect  plane,  but  a  little  convex  in  front  at  the  centre. 

"WTien  the  chamber  is  only  a  little  reduced,  much  may  l>e  done  to 
spare  the  iris,  by  carefulness  and  lightness  of  touch,  and  tact  in  the 
use  of  the  knife,  so  as  not  to  press  it  backwards  against  the  eyeball, 
but  after  the  coimter- puncture  is  made,  rather  to  draw  it  forwards 
during  the  remainder  of  the  cut. 

In  any  instance  in  which  there  is  a  possibility  of  making  a  satis- 
factory coimter-puncture,  an  operator  need  seldom  fail  in  finishingjl 
the  section  as  desired.  When  I  have  found  it  impossible  to  avoid  ■ 
wouufling  the  iris  if  the  triangular  knife  were  used,  I  have  operat-ed 
almost  entirely  and  successfully  with  tbe  secondary  knife.  I  have 
made  an  apertiu^  mth  the  triangular  one,  only  just  enough  to  admit 
the  blunt  extremity  of  the  other,  with  which  I  efiected  an  ample 
corneal  flap, 

Smullnesa  of  the  palpebral  aperture  oS^ers  an  obstacle  to  steadyin^^ 
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>bere,  and  ensures  rest  to  the  eye.  It  is  the  simpleBt  appliance 
}y  whieh  the  eye  can  be  kept  closed*  It  accomplishes  all  that  can 
done  for  the  wound  without  disM vantage.  The  tenrs  readily 
escape,  because  there  is  enough  of  the  eyelids  left  uncovered.  There 
18  no  other  method  by  which  the  continuous  closure  of  the  eye  can 
be  ensured.  Bandages  and  compresses  of  all  kinds  are  inferior  to 
it  J  they  are  hurtful  in  proportion  to  tlieir  extent  and  pressure.  All 
pressure  beyond  that  which  is  pro<iuced  from  closing  the  eyelids 
must  tend  to  be  prejudicial,  and  at  all  times  be  positively  damaging. 
Whatever  keejis  the  eye  hot  must  be  bad;  whatever  soaks  up  the 
secretions  is  object lonable.  A  patient  is  often  injuriously  disturbed 
at  night  by  the  annoyance  caused  from  the  tears  drying  and  sticking 
a  bandage  to  the  e^^elids,  or  to  the  cheek. 

The  other  eye  should  be  plastered  in  the  same  manner. 

The  patient  should  at  once  go  to  bed. 

Whenever  it  seems  requisite  to  protect  the  patient^s  eye  from  the 
contact  of  his  hands,  to  provide  against  accidents,  a  shade  of  some 
kind  should  be  provided.     Calkin's  acts  well. 

Darkness  of  tlio  patient's  room  is  a  nct-essary  condition  well  recog- 
nised, but  it  is  too  common  to  oombine  imperfect  ventilation  with  it ; 
the  bed-curtains  are  drawn,  every  window  is  shut,  the  door  is  kept 
closed,  anci  a  foul  atmospliere  is  generated.  Absolute  darkness  is 
unnecessary  ;  there  may  be  a  degree  of  light  not  injurious,  that  will 
enable  an  attendant  to  move  readily  about  the  room.  Ventilation 
should  always  be  secured. 

Special  instructions  should  be  given  to  the  patient  to  endeavour  to 
keep  the  eyeball  quiet,  not  to  roll  it  about,  and  to  repress  any 
inclination  to  sneeze  or  cough.  Ho  should  be  apprised  that  there 
will  be  for  a  day  or  two  an  occasional  gash  of  Huid  from  between 
the  eyelids,  aqueous  liumour  combined  with  tears,  or  the  unex- 
pected occurrence  will  excite  alarm. 

The  patient  should  have  his  usual  diet.  Slops  must  not  be  given 
under  the  idea  that  chewing  is  hurtfiJ  to  the  e^'e.  In  man  the 
action  of  the  muscles  of  mastication  cannot  in  any  way  influence 
the  eyeball.  The  more  I  practise,  the  more  am  I  confirmed  in  the 
propriety  of  allowing  the  usual  diet  from  the  fii'st  at  the  usual  times. 
and  letting  the  patient  satisfy  his  appetite.  An  old  person  who 
is  confined  and  fed  on  slops,  is  almost  certain  to  have  his  digestive 
organs  deranged,  and  if  so,  will  most  assuredly  suiTcr  from  injinrious 
pr<jstration  of  strength,  which  may  more  or  less  interfere  with  the 
success  of  the  operation.  Starvation  here  is  no  safeguard  against 
inflammation,  while  it  seems  frequently  to  retard  the  needed 
reparation,  or  to  prevent  it.      Wholesome  food,  given  in   a  state 
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V      Wlien  the  examination  lias  been  satisfactory,  the  plasters  need  not 
be  re-applied,  but  if  otheiivise,  they  are  required. 

•  The  perait^ious  praotioe  of  opening  the  eye  at  an  early  period 
cannot  be  toa  strongly  deprecated*  An  examination  of  thia  kind 
must  bo  useless,  and  iuvukmtary  resistance  follows,  attended  by 
spasmodic  action  of  the  orbital  musdes.  Several  times  I  have 
observiMl  inllammation  of  the  eyeball  to  arise  immediately  after  tliis 
unhappy  mistake  of  interfering.  If  nothing  worse  ensue,  pain  is 
sm*e  to  follow,  which  may  last  for  hours  or  days.  Should  the  oomea 
not  he  healed,  prolapse  of  the  iris,  with  a  forcible  gueh  of  aqueous 
humour,  wiU  probably  occur,  and  if  there  be  already  any  degree  of 
prolapse,  more  of  the  iris  will  be  foreed  out. 

These  remai^ka  apply  to  an  eye  that  is  doing  well.  When  unJavour- 
ahle  symptoms  exist,  the  examination  is  certain  to  aggravate  any  evil, 
and  in  no  instance  can  it  disclose  symptoms  for  guidance  more  certain 
and  more  valuable  than  those  of  the  patient's  sensatious,  and  the 
state  of  the  eyelids,  paiiicularly  of  the  up|ier  one. 

Eestoration  to  sight  after  extraction  m  very  often  effected  without 
any  inconvenience  l>eyond  the  necessary  confinement.  Pain  rarely 
attends  a  successful  case. 

When  all  goes  weU  the  eye  is  not  disfigured,  the  pupil  is  central, 
or  very  nearly  so,  and  an  ordinary  observer  woidd  not  detect  that 
anything  had  been  done. 

»Tho   occasional    rapidity    v^^th   which    the   cornea    may    heal   is 
astonishing,      A    hospital    patient,    aged    sixty-five,   who    was  sub* 
mitted  to  operation  on  the  22nd  of  the  month,  told  me  on  the  25th 
that  he  had  taken  off  the  plaster,  had  tried  his  eye,  and  found  that 
he  couM  see.    The  corneal  incision  was  unitized,  and  the  chambers  were 
filled  with  aqueous  fluid.     On  the  27th,  contrary  to  my  order,  he  left 
H  the  house,      A  second  patient,  a  female  aged  eighty- two,  finding 
Bby  a  like  experiment  on  the  third  day  that  she  coidd  see  well,  was 
BsiFith  difficulty  kept  in  the  hospital  a  day  longer.     An  old  gentleman, 
"-a  patient  of  mine,  diilicult  to  control,  shaved  himself  before  the  glass 
on  the  fourth  day.     IS  at  these  are  very  exceptional  instances.     It  had 
been  asserted  tliat  aflliesion  may  oeeui  in  a  few  horn's.     For  the  safety 
of  the  patient  the  surgeon  should  remember  that,  however  quick  the 
union,   there  must  always  be  that   delicacy  of   attachment  of  the 
wound  within  a  weekwliich  demands  great  c^are  to  prevent  separation, 
and  that  the  longer  the  union  is  delayed  the  less  fii-ni  it  is  when  it 
does  unite,  and  therefore  the  necessity  for  keeping  the  eye  longer  at 
rest. 

When  success  is  attained,  the  admission  of  light  to  the  eye  muftt  Id© 
gradual,  and  a  large  shade  should  be  worn  for  some  weeks. 
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one  can  point  out  to  me  a  man  in  whom  tlio  fimctions  of  life  are  well 
performed,  and  say  that  his  nutritive  power  unfits  him  for  the  healing 
of  a  small  wound.  A  patient  who  is  old  and  feeble,  with  organic 
dLsease  about  him,  has  his  catartwiit  extracted  under  a  kind  of  protest 
against  his  fitness  for  an  operation,  and  complete  success  rapidly  ensues. 
Another  man  apparently  in  the  best  health  is  operated  on,  the  woimd 
does  not  heal,  and  general  sjTnptomB  arise  characterized  by  depres- 
sion, to  explain  which  we  suppose  the  pre-existence  of  some  con* 
etitutional  defect.  Without  ignoring  the  baneful  power  of  subtle 
constitutional  inttuenees,  I  am  rather  disposed  to  regard  the  wound  as 
the  starting-point  in  most  cases,  and  as  the  cause  of  the  general  dis* 
turbance,  I  have  seen  a  patient  operated  on,  and  get  well  in  a  few 
days.  Three  months  later  the  other  eye  was  operated  on  by  the 
same  surgeon  with  equal  skill,  but  the  cornea  would  not  heal,  and 
the  eye  was  lost.  In  another  case  an  operation  on  the  first  eye  failed, 
and  that  on  the  second  eye,  executed  a  few  weeks  after,  turned  out 
in  the  best  manner.     Three  healthy  men  between  fifty  and  sixty 

r  years  of  age  had  both  eyes  operated  on  by  the  same  skilful  operator 
at  different  periods  of  the  year*  All  the  operations  were  equally 
well  done.  In  each  patient  one  eye  succeeded  beautifxilly,  while  the 
other  was  lost  from  non-union  of  the  cornea,  in  such  a  manner  that 
would  induce  some  men  to  suppose  that  it  arose  from  want  of  con- 
stitutional vigour. 
I  Wheu  the  anterior  chamber  is  more  or  less  destroyed  by  prolapse 

"  of  the  iris,  and  the  iris  and  tlie  coniea  are  touching  each  other,  the 
healing  of  the  corneal  section  must  Le  judged  of  by  the  appearance 
of  the  wouiitl  and  that  of  the  eyeball  Vascularity  decreases  with 
the  process  of  cicatrization, 

Kou'tuiioii  of  the  cornea  may  oecur  in  eonsequencr  ofdifjht  inflmnmndon 
of  the  etjehalL     There  has  been  the   sensation   of   something  being 
under  the  eyeUd,  certain  discomfort  about  the  eye  generally,  rather  a 
free  secretion  of  mucus  and  tears,  perhaps  a  Uttle  redness  about  the 
margin  of  the  eyelids,  and  pain  of  the  eyeball  when  it  is  touched.  The 
^—cornea  is  whitish  and  swoUen  at  its  edges ;  slight  opacity  may  extend 
^Bl  little  beyond  this ;  or  the  entire  cornea  may  be  hazy,  or  semi-opaque. 
'      With  these  corneal  changes  there  lb  always  vascnlar  ehemosis  with 
^— xedness  of  the  eyeball,  and  pain   of  a   neuralgic   chai'acter ;    also 
^l^neral  sjTnptoms,  headache,  restlessness,  and   almost   always   de- 
repression. 

1^^  It  is  very  questionable  whether  any  beneficial  treatment  can  be 
^■bund  for  the  eyeball  beyond  keeping  the  parts  quiet  by  closing  the 
^^  eyelids.  The  inteiTuption  in  the  case  has  already  occurred  when  the 
^^sjTnptoms  are  recognised*     If  complaint  be  made  about  deeided  paiii|. 
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Tedious  recovery  of  the  eye  and  the  perBistence  of  unfavoiirabl© 
sjTuptoms,  is  a  sure  consequence  in  cases  of  all  kinds  of  prolapse  of 
the  iris.  The  time  ooeupied  will  depend  chiefly  on  the  form  in  which 
the  iris  prolapses,  and  thereLj  the  degree  to  which  the  edges  of  the 
cornea  are  separated.  The  greater  the  gaping,  the  more  severe  will 
be  the  local  symptoms.  Some  eases  go  from  had  to  worse,  chronio 
inflammation  of  the  eyeball  ensues,  the  pupil  closes,  and  after  some 
months  atrophy  is  established* 

The  eye  may  be  made  worse  by  meddling  surgery.  After  hanng 
very  carefully  watched  many  cases  of  this  nature,  after  accidents  and 
after  extractions,  in  which  different  treatment  has  been  adopted  by 
myself  and  by  otliers,  I  feel  certain  that  those  in  which  there  has  been 
no  additional  imtation,  produced  by  the  use  of  nitrate  of  silver  in  sub- 
stance or  in  solution,  or  by  any  other  agent,  made  the  best  recoveries. 
L  Therefore  I  have  left  off  all  local  applications  that  can  in  any  way 
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"Srilate  the  eye.     This  subject  has  been  already  spoken  of  in  the 

•chapter  on  Injuries  from  Mechanical  Agents. 
The  only  occasion  on  which  I  venture  to  assist  Nature  is,  when  the 
ms  bulges  considerably  by  the  pressure  of  the  aqueous  fluid,  and  forms 
w*hat  is  called  staphyloma  iridis  ;  then  pricking  the  tumoinr  occasion- 
ally, and  giving  vent  to  the  fluid,  seems  advantageous  in  promoting 
contraction* 

The  repair  may  be  considerable,  even  in  aggravated  cases  accom- 
panied by  extensive  projet^tion  of  the  flap  of  the  cornea  ;  indeed,  so 
eflTeetual  may  it  be  in  a  few  months,  that  all  trace  of  the  timiour  may 
disappear. 
■  Good  vision  may  exist  with  the  pupil  much  displaced,  and  it  is 
not  incompatible  \vith  considerable  prola|>8e  of  the  iris. 

The  above  figure,  which  shows  veiy  remarkable  displacement  of 
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The  POTirse  of  general  treatment  is  well  indicated.  It  is  to 
Bupport  the  patient,  and  to  stimulate  him. 

The  weO-marked  symptoms  of  the  acute  and  sub-acute  forms  of 
inflammation  do  not,  of  course »  always  exist,  and  the  line  of  treat- 
ment to  he  pursued  is  not  always  clear.  Pain  is  severe  in  both  con- 
ditions, hut  here  in  the  Bub-acute,  blood-letting  and  purgatives  to 
gubdue  it  may  seal  the  fate  of  the  eye.  In  aU  crises  of  doubt,  the 
rule  should  he  io  stimulate,  rather  than  to  attempt  to  depress. 

The    feelings  of  the    patient   after  taking  food    may,  in   som©_ 
measure,  furnish  evidence  of  the  condition  of  the  system.     If  theS 
pain  be  lessened  after  nourishment  is  taken,  additional  support  ia 
needed.  _ 

Cinchona  is  a  valnahle  medicine,  when  a  restorative  i&  wantedjH 
and  the  erirffctitm   cmvhonw  flanv  iiqitiffutn  of  the  British  Pharma* 
eopa>ia  is  an  excellent  preparation.      It  should  he  given  in  sulS- 
oiently  large  doses,  that  is,  from  thirty  to  fifty  minims,  in  water/ 
Carbonate  of  anmnonia  may  be  xised.     The  Hptrttus  (Mem  resuscitate 
very  old  people  in  a  remarkable  manner.     I  give  it  freely.     Wine 
or  spirits  may  be  neoeseaiy. 

The  sub-acute  inflammation  is  more  manageable  than  the  acute/ 
and  very  marke^l  relief  often  follows  these  measures.  The  patient  soon 
Bays  that  he  feels  better ;  he  sleeps,  and  wakes  refreshed.  The  stat^ 
of  the  eyelids  improves,  and  the  cornea  shows  evidence  of  secondary 
healing,  through  the  medium  of  the  prolapsed  iris.  But  success, 
that  is,  the  actual  saving  of  the  eye,  is  by  no  means  certain.  It  may 
perish  with  less  intensity  of  symptoms  than  those  produced  by  the  h 
acute  inflammation.  f 

A  corneal  abseess  mutj  fornix  and  that  rery  hmdioHRhj,  It  may 
appear  with  the  least  possible  external  evidence  of  any  departure 
from  healthy  action,  that  is,  mth  only  rather  more  discharge  from 
the  eyelids  than  usual,  the  conjunctival  secretion  being  in  excess. 
The  eye  is  thereby  quite  spoiled,  and  usually  atrophies.  I  have  seen 
this  over  and  over,  when  there  has  not  been  the  least  BweUing  or 
redness  of  the  eyelid,  and  pain  has  not  been  complained  of.  It  iflfl 
most  common  in  this  form  in  old  persons  who  are  emaciated-™ 
Severe  symptoms,  howe%'or,  soon  come  on,  and  purulent  discharge, 
with  swelling  of  the  eyelids,  chemosis,  and  pain  supervene.  This  is 
an  analogous  state  to  deposition  of  pus  in  the  cornea  after  injuries, 
only  here  treatment  is  unavailable.  The  large  corneal  wound  com- 
plicates the  case. 

Inrermm  of  the  lower  ef/elid,  entf^optmn,  is  apt  to  happen  late  after 
extraction,  if  there  have  been  any  inflammation  about  the  eye,  and 
the  eyelids  are  oedematous.     It  irritates  the  eye  r&y  much,  ai^d  may 
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l>e  the  means  of  the  corneal  adhesion  giving  way.  If  the  eyelid 
cannot  he  kept  in  the  right  position  hy  plaster  applied  to  the  cheek, 
the  sooner  the  operation  for  entropium  is  done,  the  better. 

Irregularity  of  the  pupil  sometimes  occurs  without  prolapse  of  the 
irisy  or  adhesion  of  it  to  the  comeay  in  consequence  of  the  injury 
sustained  from  stretching,  during  the  escape  of  the  cataract.  The 
paralyzed  spot  generally  corresponds  to  the  portion  of  the  iris 
oyer  which  the  cataract  has  passed,  just,  in  fact,  where  the  greatest 
stretching  has  occurred,  and  is  therefore  in  the  direction  of  the 
incision  of  the  cornea. 

An  attach  of  conjunctival  inflammation  is  not  very  uncommon 
when  persons  begin  to  move  about  after  the  operation,  to  quit  their 
rooms,  and  to  get  out,  especially  if  they  are  weak,  and  the  eye 
irritable ;  or  if  they  expose  themselves  imprudently  to  noxious 
influences,  such  as  sudden  atmospheric  changes,  damp,  the  heat  of 
the  fire,  fatigue,  excitement,  and  undue  indulgence  in  drinking. 
Unless  the  symptoms  be  threatening,  cold  applications  and  the 
recumbent  posture  for  a  day  or  two  may  be  relied  on  to  reduce 
them.  These  slight  attacks  are  often  misunderstood,  supposed  to 
be  the  commencement  of  a  violent  inflammation  of  the  eyeball, 
and  the  patient  is  treated  accordingly ;  but  so  long  as  pain  is  not 
the  leading  symptom,  or  the  vision  does  not  get  dim,  there  need 
not  be  any  apprehension ;   the  eyeball  is  not  affected. 

Inflammation  of  the  entire  eyeball  may  supervene  long  after  such  an 
occurrence  is  least  expected.  In  one  of  my  patients  several  weeks  had 
passed,  and  up  to  the  attack  there  had  not  been  the  least  interruption 
to  success.  The  inflammation  was  of  a  low  type ;  pus  was  effused 
in  the  chambers  of  the  eye,  and  the  iris  so  affected  that  the  pupil 
closed  without  any  acute  pain  coming  on,  or  much  intolerance 
to  light,  or  much  surface  vascularity.  Such  occurrences  point  to 
the  necessity  of  prudence  and  care  on  the  part  of  patients,  and 
watchfulness  on  the  part  of  the  surgeon. 

A  small  vesicle  sometimes  iises  frmn  between  the  lips  of  the  corneal 
wound.  It  seems  like  a  thin  semi-transparent  membrane,  distended 
by  the  aqueous  humour.  It  may  come  on  in  a  few  weeks,  or  even 
months  after  the  operation.  It  seems  to  have  its  origin  in  distention 
of  cicatricial  material  between  the  edges  of  the  cornea,  and  must 
arise  from  failure  of  primary  union. 

The  treatment  is  to  snip  it  off,  and  keep  the  eye  closed  for  several 
days.     Simple  pimcturing  is  generally  insufficient. 

Nearly  all  the  q/Ur^dangers  of  extraction  arise  from  the  large  corneal 
wound.  When  an  operator  has  sufficient  experience  to  enable  him 
to  diagnose  the  reduced  volume  in  a  cataract,  and  to  proportion 
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liifl  incision  to  its  size,  he  will  greatly  increase  Mb  success  in  thia 
method  of  removing  cataract. 


EXTHACTIDN   OF   HARD    CATARACT  THROUGH   A   SMALL   SECTION  OF 

THE    CORNKA, 

A  great  many  years  ago,  Mr.  Travers,  Sir  William  Adams,  and 
others,  tried  to  eOeot  this.  The  pupil  having  teen  dilated  by  bella- 
donna, the  fitepB  of  the  operation  are,  to  slit  open  the  anterior 
capsule  with  a  small  bent  needle  introduced  tlirongh  the  sclerotica, 
to  tilt  the  cataract  forw^ard  tki"ough  the  pupil,  to  keep  it  fixed  by 
means  of  the  Jiecdle  which  is  now  committed  to  the  charge  of  the 
assistant,  to  open  the  circumference  of  the  cornea  to  one-third  of  its 
extent^  to  withdraw  the  needle,  to  introduce  a  hook,  to  lay  hold  of 
the  cataract  and  to  pull  it  out. 

The  opening  in  the  capBido  will  require  to  extend  to  its  whole 
diameter,  else  the  starting  of  the  cataract  will  not  be  easily  accom-; 
plished;  and  this  latter  act  is  nsually  effei'ted  by  pressing  with 
the  needle  on  the  cataract  near  the  lower  or  the  upper  edge,  so  that 
the  opposite  edge  from  that  which  is  pressed  upon  is  tilted  fons^ords 
through  the  pupil.  It  is  desirable  that  the  cataract  should  revolve, 
BO  that  its  posterior  surface  comes  to  be  applied  against  the  cornea. 
If  the  operator  be  satisfied  tliat  the  capsule  is  sulhciently  opened,  ■ 
and  yet  fails  in  bringing  the  cataract  forwards,  by  pressing  back 
one  or  the  other  of  its  edges,  he  may  withdraw  the  needle  Jium  the 
posterior  chamber,  by  carrying  it  "under  and  hence  behind  the 
cataract,  which  ho  must  then  push  forwards  through  the  pui»iL 
Eetaining  the  needle  in  contact  with  the  cataract  till  the  section 
is  finished,  or  even  keeping  it  in  the  eye  till  the  cataract  ib  extracted, 
is  no  doubt  of  use,  as  it  prevents  the  accident  of  the  cataract  falling 
back  into  its  former  situation,  an  occurrence  which  is  likely,  if  the 
vitreous  htmiour  be  fluid.  At  the  same  time,  unless  the  patient 
bo  very  stiU,  the  needle  is  apt  to  lac^erate  the  iris  and  cause  bleeding. 
Some  operators,  therefore,  withdi^aw  the  needle  immediately  after 
the  lens  is  dislocated.  M 

The  incision  of  the  cornea  is  to  be  executed  exactly  as  the  semi- 
ohrcidar  incision ;  namelj^  by  carrying  the  knife  across  the  anterior 
chamber,  unlesa  there  is  reason  to  think  that  the  vitreous  humour  is  M 
dissolved ;  in  which  case  it  is  better  to  make  a  free  pimcture  at  the 
temporal  margin  of  the  cornea,  and  then  to  enlarge  it  upwards  and 
downwards  mth  the  secondary  knife.  If  this  plan  be  not  followed, 
but  the  extraction  knife  carried  across  the  anterior  ehamherp  the 
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cataract  is  very  apt  to  be  forced  back  through  the  pupil  into  the 
vitreous  humour,  where  it  sinks  to  the  bottom. 

The  incision  being  made,  the  hook  is  to  b©  introduced,  flat,  between 
tbe  lens  and  the  iris,  as  far  as  the  centre  of  the  pupil ;  the  point  of 
the  instrument  is  then  to  be  turned  forwards,  and  the  cataract  laid 
hold  of  by  the  surface  which  happens  to  be  towards  the  vitreous 
humour. 

The  extraction  may  then  be  accomplished  without  any  pressure 
on  the  eye,  which  constitutes  the  great  recommendation  of  this  mode 
of  operating  in  cases  in  which  there  is  reason  to  suspect  the  hyaloid 
membrane  to  be  unsound. 

Of  the  cmnparative  merits  of  a  large  wound  of  the  cornea^  or  a  small 
one  for  the  extraction  of  hard  cataract^  this  may  be  said :  A  well- 
performed  semicircular  incision  disturbs  the  internal  parts  of  the 
eye  less  than  any  other  operation,  while  the  after-dangers  to  the  eye 
are  very  great. 

A  small  section  disturbs  the  parts  within  the  eye  more  at  the  time  of 
the  operation,  but  there  is  certainly  less  risk  after  it  from  inflammation 
of  the  cornea.  It  requires  as  much  care  as  the  other,  but  less  dex- 
terity. The  chief  drawbacks  to  it  arise  from  the  tendency  there  is 
for  portions  of  the  cataract  to  be  left  in  the  eye,  bruising  of  the 
iris,  and  stretching  of  the  corneal  wound.  These  expose  the  eye  to 
more  risks  than  a  large  corneal  incision. 
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This  is  a  bad  term,  as  it  is  meant  to  express  two  distinct  things, 
and  it  needs  a  long  explanation.  It  is  also  incorrect,  as  used  to 
signify  what  is  done.  It  has  grown  out  of  the  German  name,  "  linear 
extraction,"  a  method  first  applied  by  Gfibson.  The  modification 
consists  in  removing  hard  cataract  through  a  large  wound  in  the 
sclerotica,  and  at  the  same  time,  mutilating  the  iris,  by  cutting  off 
a  large  part  of  it.  The  two  operations,  Gfibson's  and  this,  have 
nothing  in  common.  Von  Graefe,  with  a  praiseworthy  effort  and 
much  ingenuity,  tried  to  reduce  the  risks  to  be  encountered  in  the 
ordinary  method  of  extraction,  by  introducing  this,  his  well-known 
operation,  which  has  many  admirers,  especially  among  his  personal 
friends. 

The  special  instruments  required  are  a  long  and  narrow  knife,  a 
peculiar  curette,  and  a  hook,  all  of  which  are  kept  by  most  of  the 
London  surgical  instrument  makers. 

As  the  operation  is  remarkably  painful  and  very  lengthy,  and  as 
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spoon  is  made  to  glide  along  the  sclera,  first  with  an  equahle  degree'i 
of  pressure  laterally  towards  the  comers  of  the  wound,  and  thereupon  1 
withdrawing  it  from  the  wound,  upwards  with  a  continuous  increaaef 
of  pressure.     If  during  these  movemonts  the  diameter  of  the  nucleus  ' 
present  itself,  the  pressure  is  more  and  more  ahated,  and  the  delivery 
may  be  completed  by  applying  the  end  of  the  spoon  to  the  projecting  •! 
edge  of  the  nucleus.      If  there  be  but  a  thin  stratum  of  soft  cortex, 
the  recommended  "slide  mauoouvre"   may  likewise  be  tried,  but 
ought  to  be  abandoned  as  soou  as  we  obserro  that  dinring  the  lateral 
movements  no  presentation  ensues ;  in  this  event  the  hook  must  be 
resorted  to,  wliich  in  the  case  of  hard  cxittu^ct  is  required  ah  uiifio. 
The  blunt  hook  which  I  am  in  tho  habit  of  emplo^\4ng  has  its  stem 
bent  in  such  a  manner  as  to  enable  it  to  be  reatlily  pushed  under  tho 
nucleus.     It  is  first  laid  flat  on  the  opening  made  in  the  capsulo,  I 
thereupon  drawn  back  over  the  near  edge  of  tlie  nucleus,  when,  by  a  I 
suitable  elevation  of  the  handle,  it  is  brought  in  the  direction  of  the 
posterior  cortex,  along  which  it  18  then  pushed  forwanl  on  the  flat 
until  it  has  ptissed  the  posterior  pole  of  the  nucleus*     The  instrument 
is  now  between  the  fingers,  rotated  round  its  axis,  so  that  the  plane 
of  the  curved  extremity  of  the  hook  exchanges  its  horizontal  for  the 
vertical  position;    or,  should  resistance  be  felt,  an  oblique  one,  and 
the  nucleus,  or,  as  the  case  may  be,  the  whole  lens,  is  by  a  gentle 
traction  carried  towai'ds  the  incision.''  | 

Nearly  every  operator  who  professes  to  do  this  operation,  has 
some  new  scheme  of  his  ovpn  for  the  execution  of  it.  Some  use 
spoons  instead  of  hooks,  and  there  is  a  diSerenoe  in  the  form  of 
those  of  different  men* 

If  the  ^^treous  humour  should  escape  before  the  iris  has  been 
excised,  it  is  better  to  make  the  exoision,  and  to  endeavour  to  remove 
the  lens  and  its  capsule  with  a  scoop  parsed  behind^  into  the  vitreous 
humoiu,  by  lifting  them  out.  This  will  necessarily  occasion  the  loss 
of  still  more  himioiu". 

Any  portion  of  the  lens,  or  any  fragments  or  bits  of  capsule,  that 
remain  in  the  wound,  are  to  be  removed.  I 

All  that  has  been  noticed  in  tlie  consideration  of  the  several  acts 
of  extraction,  by  tho  oresceutie  corneal  flap,  applies  here  also.  , 

The  nftei*^t}wttmcni  is  the  same  as  that  for  extraction,  by  a  cres*l 
oentic  flap. 

It  is  iueorrect  to  call  the  inciBion  of  tliis  operation  lineai*,  for  it  is 
creseentic.  As  it  is  in  the  solerotioa,  the  necessary  length  of  the 
wound  is  shortened  by  the  height  of  tho  curve  of  this  port  of  the 
eyeball,  but  cresccnLic  it  most  undoubtedly  is. 

Acooi*ding  to  the  strict  ndcs  for  operating  laid  down  | 
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That,  as  the  woimd  cannot  gape  much,  it  must  heal  quicker  than  a 
conieal  incision. 

That  tlie  operation  needs  less  after-treatment.  The  old  operation, 
when  snceessfid,  needs  no  treatment ;  all  that  is  wanted  is  to  keep  tho 
eyelids  closed  and  the  light  away.  Any  operation  for  cataract  that 
goes  badly,  puts  tho  patient  in  a  state  that  needs  careful  attention. 

Less  risk  of  the  ilap  Buffering  from  paHial  or  dilfuse  suppuration. 
If  tliis  he  true,  it  is  a  great  advantage,  hut  suppuration  does  occur. 
Stellwag  von  Carion,  of  Vienna,  in  pointing  out  what  has  Ijeen  said 
in  praise  of  this,  writes  thus  :  '*  It  would  be  too  much  to  hope  by 
this  operation  entirely  to  escape  shrinking  of  the  eyeball,  and  to 
avoid  fatal  inflammation  of  the  interior  of  the  eye.  The  proceeding 
does  not  guarantee  suceessj  nor  will  it  do  so  even  with  farther  im- 
provements of  tho  method  of  operating,'* 

The  absence  of  prolapse  of  the  iris  as  a  eomplieation,  That  cer- 
tainly cannot  prolapse  which  has  been  cut  away,  but  the  iris  does 
prolapse  at  the  edges  of  the  wound,  and  nearly  always  it  wiU  pro- 
lapse, or  become  adlierent  to  the  wound,  I  beg  my  reader  to  call 
to  mind  what  I  have  said  about  the  probable  advantage  in  some 
instances  of  the  prolapse  of  the  iris. 

Special  adaptation  for  removing  a  partially  formed  cataract,  as  all 
the  lena  tissue  not  atrophied  can  be  the  better  got  aw^ay  wdth  a  scoop. 
A  better  eye  can  be  obtained,  if  time  be  given  for  all  tlie  lens  to 
atrophy,  and  then  tho  ordinary  extraction  performed.  The  j>atient 
wants  sight,  not  time, 

DmtdrantfujfH,  Tlie  impossibility  of  ever  getting  an  eye  to  the 
highest  attainable  degree  of  usefulness.  It  is  mutilated,  its  impil 
displaced  and  spoiled,  by  which  there  is  disturbance  or  confusion 
of  vision  inseparable  from  the  iridectoDiy.  With  strong  illu- 
mination, the  enlarged  pupil  causes  painful  dazzling,  and  in  pro- 
poiiictn  to  its  size  increases  the  circlo  of  dispersion  on  the  retina, 
which  is  doubly  felt  from  the  entire  absence  of  accommodation. 
The  clearness  of  eccentric  vision,  and  the  capacity  of  the  patient  for 
seeing  around  him  when  he  wears  spectacles,  are  much  im[)au'ed, 
for  the  deviation  of  marginal  rays  become  very  evident  on  account 
of  the  deficient  arrest  of  the  rays  by  tho  iris.  The  position  of  tho 
upper  eyelid  does  not  obviate  the  disadvantages.  The  iridectomy  is 
therefore  a  very  serious  objection,  and  to  subrnit  to  its  (lisad vantages 
there  should  bo  most  unequivooul  Bubstantial  advantages,  readily 
recognisalile  and  easily  demonstrable. 

I  am  told  that  although  there  is  never  the  best  success,  there  is 
less  seldom  tho  greatest  failure,  and  therefore  a  better  average.  It  is 
here  that  reliable  ovidencu  is  so  much  wanted.     Conjecture  has  been 
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used  in  its  stead.  Some  are  advocating  this  operation  who  have  never 
attained  to  excellence  of  execution  in  the  old  one,  gi\'iiig  to  it  a  mere 
casual  considemtion,  and  foretelling  ite  probable  extinction.  Some 
have  never  operated  by  any  other  method. 

It  was  but  lately  that  the  scoop  extraction  of  Waldau  was 
extolled  in  this  country  as  the  most  successful  of  any*  This  was 
substantiated  by  inaccurate  statistics.  If  the  modified  linear  ho 
supported  only  l>y  such  evideuee,  it  is  not  too  much  to  expect  that 
it  will  be  abandoned  in  tijne. 

The  operation  is  most  difficult  of  execution.     This  olone  is  an 
objection.   It  is  not  enough  to  teach  that  operation  which  only  a  ve 
few,  the  very  small  minority,  can  do  accm*ately.  The  mass  of  patient 
would  be  badly  treated. 

It  is  beset  with  dangers.  Too  small  a  woimd,  intra-ocular  hsemoi 
rhage,  by  which  is  obscured  the  latter  pait  of  the  operation,  diffienlt 
of  escape  of  the  lens,  loss  of  the  vitreoiis  htmiour,  protrusion  of  the 
vitreous  hinnour  into  the  wound,  are  all  more  likely  to  be  encoxmtered 
than  in  the  ordinary  operation.  But  the  largest  risk  is  that  of  the 
"satreous  humour  escaping.  The  liability  to  the  accident  incre^Lses 
with  the  patient's  age,  because  the  humour  generally  loses  its  con- 
sistence as  old  age  increases.  Cystoid  cicatrix,  caused  by  the  edge 
of  the  wound  not  uniting  firmly,  but  by  imperfect  cicatricial  mate- 
rial, which  ultimately  distends  like  a  staphyloma,  is  common.  In 
proportion  as  Graefe's  original  operation  is  departed  from,  iind  the 
old  corneal  one  imitated,  so  are  these  risks  lessened.  There  are 
men  who,  winle  they  profess  to  adopt  tho  modified  linear  method, 
never  cut  the  sclerotica,  and  remove  but  a  small  bit  of  the  iris. 

Ar  an  imminent  after-risk,  must  be  mentioned  that  of  inflamma- 
tion of  the  eyeball,  and  which  is  usually  called  iritis. 

Beremi  of/fcr  methods  for  extrtwihuj  cfttamct  ha%^e  been  practised  of 
late,  and,  according  to  their  respective  autliors,  Mith  a  success  hitherto 
unknown,  and  with  quality  of  sight  which  leaves  nothing  to  be 
desired.  By  some  of  the  accounts  we  are  also  assured  that  only  a 
jfew  4ays'  oonfinenjent  of  the  patient  is  necessary.  That  these  are 
dfisoriptions  of  enthusiasts,  I  fully  believe.  For  this  reason,  and 
heoausG  the  operations  are  only  some  modifications  of  those  ahove- 
nj^^ntioned,  I  shall  not  notii>e  tl^ni. 


OFEKATIOXS   FOR   DISFLACEMENT   OR   DEPRESSION. 


Needle  for  dit^plaeement. 

A  cmTcd  noedle  is  better  adapted  to  displace  the  opaque  lens  iutd^ 
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Fio.  351. 


the  vitreous  hmnour  than  a  straight  one.  That  which  is  represented 
at  Fig.  251  I  believe  to  be  of  the  most  approved  form.  The  point 
only  should  be  sharp. 

There  are  three  ways  of  eflFecting  displacement. 

The  oldest,  and  now  almost  exploded  method  of  "  de- 
pression," is  to  press  the  cataract  downwards  till  it  disap- 
pears, as  is  meant  to  be  shown  in  Fig.  252. 


Fio.  352. 


The  second,  "  reclination,*'  disposes  of  the  cataract  by  tilt- 
ing it  backwards,  and  carrying  the  upper  edge  downwards, 
after  the  manner  illustrated  in  the  second  sketch. 


Fio.  353. 


In  the  third  (Egerton's  plan)  the  cataract  is  pierced  and  carried 
down  in  an  oblique  positiop,  as  represented  in  the  following  figure. 


Fio.  2M. 


The  diagrams  must  be   regarded  as  demonstrating  merely  the 
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theory  of  the  several  prooosseB,  for  in  reality  the  cataract  does  not 
pass  through  the  many  positions  that  are  iigiireil,  so  as  ultimately  to 
rest  just  at  the  desired  situation.  There  is  the  greatest  imt'ciiainty 
where  it  may  ootnally  go,  especially  in  depresBion,  an  operation  that 
I  shall  not  describe,  since,  owing  to  the  difficulty  of  pushing  the 
oatai^act  below  the  pupil,  and  getting  it  BulBciently  covered  by  the 
vitreous  humour  without  forcing  it  against  the  retina  and  the  ciliary 
processes,  or  between  the  clioroid  and  retina,  or  even  through  these 
membranes,  it  is  now  superseded. 

Although  the  retina  is  very  much  less  likely  to  be  tou«>hed  by  a 
reoUned  than  by  a  depressed  cataract,  the  hyaloid  mcmbrano 
certainly  sufiers  much  more  lesion,  the  more  especially  if  it  bo 
healthy. 

By  displacement  the  cataract  is  rendei*ed  a  foreign  bo<ly  within  the 
eye,  and  placed  in  a  new  position  at  the  expense  of  the  vitreous 
humour,  an  organized  tissue,  supporting  those  parts  of  the  eye 
which  are  of  the  liighest  iinportunt^o  to  vision,  and  intimately  con- 
Beeted  with  them,  and  which  also  are  most  intolerant  to  injury. 
The  displaced  cataract  may  also  come  into  contact  with  the  ciliary 
processes,  and  excite  ioflammation,  or  press  on  the  retina,  and  thcrel»y 
destroy  sight. 

Although  displaconient  is  a  very  inferior  operation  to  extraction, 
it  should  not  bo  condemned  and  made  obsolete.  More  success  may 
be  obtained  from  it  in  the  hands  of  unskilful  and  inexperienced 
operators  than  from  any  form  of  extTaetion^  because  it  is  an  easier 
operation,  aiid  there  is  very  much  less  risk  of  acddents  during  its 
peHoi-manee,  I  have  seen  good  results  obtained  by  men  who  would 
probably  never  get  success  from  extraction. 

lAlien  the  cataract  is  properly  disposed  of,  it  is  pressed  backwards 
and  downwards  into  the  lower  pari  of  the  vitreous  himiour,  opposite 
to  the  intcn'al  between  the  external  and  the  inferior  recti,  and  lies 
with  the  anterior  surface  upwards,  and  the  superitjr  edge  backwards. 
It  may  be  imbe<lded  in  the  \itreous  humour  witliout  being  in  contact 
with  any  other  part  of  the  eye,  and  so  impacted  that  it  ^ill  not  be 
very  likely  to  reascend. 


I 


OPERATION    FOK    RECLINATIOX. 

It  is  ind'epensable  that  the  pupil  be  fully  dilated.     An  ani 
operation  through  the  cornea  has  been  proposed  and  ado[ited,  but  is 
most  iuajipropriute.    It  is  only  by  pasaing  the  instrument  through 
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the  sclerotica  that  sufficient  command  can  be  obtained  for  proper 
displacement.  The  position  of  the  patient,  that  of  the  operator,  and 
the  manner  of  securing  the  eyelids,  and  fixing  the  eye,  are  precisely 
the  same  as  for  extraction. 

Manner  of  reclining  the  cataract  The  conjunctiva,  the  sclerotica, 
the  choroid,  and  the  vitreous  humour,  must  be  wounded.  But  the 
ciliary  processes,  the  retina,  and  the  long  ciliary  artery,  as  well  as 
the  cataract,  need  not  be  wounded ;  and  the  choroidal  vessels  must 
be  spared  as  much  as  possible,  because  haemorrhage  within  the  eyeball 
is  likely  to  spoil  the  eye. 

The  needle,  held  with  the  convexity  upwards,  and  the  handle  a 
little  depressed,  to  render  the  entrance  of  the  point  more  easy,  is 
introduced  exactly  in  the  transverse  axis  of  the  eyeball,  about  the 
sixth  of  an  inch  behind  the  cornea.  In  that  position  injury  will  not 
be  inflicted  on  the  ciliary  processes,  retina,  or  long  ciliary  arteries, 
which  vessels  bifurcate  posteriorly.  It  is  directed  forwards  and  in- 
wards, to  the  extent  of  about  seven-twentieths  of  an  inch  to  the 
back  of  the  cataract.  In  order  to  be  precise,  some  operators  have  the 
needle  gilded  at  the  distance  from  which  it  should  be  within  the  eye 
to  the  handle,  and  a  very  good  plan  it  is.  It  is  now  raised  to  the 
upper  part  of  the  posterior  capsule,  which  is  to  be  ruptured  by  repeated 
vertical  movements.  It  had  better  also  be  carried  a  little  way  down- 
wards through  the  vitreous  humour.  It  is  then  brought  very 
slowly  over  the  upper  edge  of  the  cataract  into  the  anterior  chamber, 
where  it  will  be  apparent.  This  step  needs  much  care,  as  in  the 
natural  state,  the  circumference  of  the  lens  is  in  contact  with  the  iris. 
The  anterior  capsule  is  now  torn  in  the  same  manner  as  the  posterior. 
The  needle  is  then  raised  above  the  transverse  diameter  of  the  cata- 
ract, its  concave  surface  resting  on  the  cataract,  which  is  pressed 
downwards  and  backwards  and  a  little  outwards,  and  kept  down  for 
about  a  minute.  It  is  then  freed  from  the  cataract,  by  rotation 
between  the  fingers,  and  very  slowly  raised.  If  the  cataract  should 
re-ascend,  the  reclination  must  be  repeated.  The  ascension  is  cer- 
tfidnly  most  often  owing  to  the  great  elasticity  of  the  vitreous 
humour,  which  must  be  in  a  healthy  state  to  possess  this  property. 
The  cataract  should  be  made  to  assume  a  position  as  nearly  as 
possible  resembling  the  lowest  of  those  in  the  diagram,  Fig.  2oo. 

When  the  needle  has  entered  the  eye  the  whole  instrument  must 
never  be  moved  in  any  one  position,  but  the  point  is  to  traverse  in 
the  one  direction  and  the  handle  in  the  other,  so  as  to  form  a  lever 
of  the  first  kiad,  the  sclerotica  being  the  fulcrum ;  and  on  this  fulcrum 
there  should  be  the  least  degree  of  pressure  possible,  without  any 
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dragging  of  the  eye.     The  diagram,  Fig.  255,  shows  the  third  step 
of  the  operation. 


If  the 


and  have  not  heen 


anterior  part  of  the  capsule  be  opaque,  and  nave 
sufficiently  torn  in  the  first  inetaneo  to  allow  of  a  elear  pupil,  the 
needle  must  be  applied  to  it  before  being  mthdrawn^  When  of 
nonual  cionsistence,  it  is  almost  always  ruptured  in  the  first  instance. 

The  capsule  may,  if  thickened,  accompany  the  cataraotj  in  spite  of 
all  endeavours  to  the  conti^ary. 

Should   the   cataract   be  accidentally  projected  into  the  anterior 
chamber  during  the  operation,  it  must  be  extracted.     If  the  needle 
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should  enter  the  cataract  in  the  first  step  of  the  proceedings,  it  must 
he  withdrawn,  and  the  operation  commenced  afresh,  or  failure  will 
ensue. 

Another  nmium*  ofrecHning  the  atiaraci  is  to  introduce  the  needle 
as  in  the  other  operation,  but  instead  of  lacerating  the  posterior  cap- 
side,  to  bring  it  at  once  for^vards  to  the  front  of  the  catarad,  and 
make  the  I'eclioation.  This  is  a  quicker  and  easier  plan,  hut  the 
objection  to  it  is  that  the  resistance  offered  by  the  capeide  and  by  the 
firm  adliesion  of  the  suspensi^ry  hgamcnt  of  the  lens,  will  be  impe- 
diments to  the  displacement. 

IHf/aioftH  mayuivr  of  pifrcing  the  caiarad^  and  rarnjuuj  U  downtcanh 
in  an  ohiiqne  position.  A  straight  needle  is  recpiired,  such  an  one  as 
that  figured  as  a  straight  solution  needle.  It  is  introduced  through 
the  sclerotica  as  for  recHnation ;  but  instead  of  being  earned  to  the 
centre  of  the  vitreous  himiour  for  tlie  purpose  of  avoiding  the  c;ataract, 
it  is  intentionally  passed  by  a  rotatory  motion  into  it,  the  lower  part 
of  which  is  then  turned  backwards,  and  in  that  oblique  position  the 
cataract  is  carried  downwards  till  the  whole  is  just  below  the  edge 
of  the  pupil,  when  the  needle  is  most  carefully  withdrawn.      Whilst 
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I  attended  the  practice  of  the  late  Mr.  Scott,  of  the  Eoyal  London 
Ophthalmic  Hospital,  he  used  to  adopt  this  method,  a  little  modified 
and  improTod,  and  allusion  is  made  to  it  in  his  pamphlet  on  Cataract. 
He  thought  it  better  not  to  transfix  the  cataract,  on  account  of  the 
danger  of  accidental  dislocation,  and  the  greater  difficulty  in  sub- 
sequently detaching  the  needle;  and  recommended  instead,  that  it 
should  be  pierced  only  to  such  a  depth  as  will  enable  it  to  be  carried 
backwards.  According  to  him,  if  the  needle  can  be  introduced  into 
two-thirds  of  the  cataract,  sufficient  command  will  then  be  obtained 
for  the  displacement. 

The  reputed  advantages  of  Egerton's  plan  are,  the  less  amount  of 
injury  to  the  hyaloid  membrane,  the  greater  facility  with  which  the 
cataract  can  be  placed  in  any  position,  the  less  probability  of  its  rising, 
owing  to  the  upper  surface  being  covered  by  an  unbroken  part  of  the 
vitreous  himiour,  and  the  less  chance  of  injury  to  the  retina  from  any 
accidental  mal-position  of  the  cataract.  It  is  better  to  lacerate  the 
anterior  part  of  the  capsule  on  an  after-occasion  through  the  cornea ; 
for  otherwise  there  is  risk  of  the  cataract  being  touched  and  returned 
to  its  place. 

Accidents  likely  to  occur  durinf/  the  operation^  although  thoy  are 
not  common. 

A  thrombus  may  form  under  the  conjunctiva,  if  a  large  con- 
junctival vessel  be  wounded.  Such  a  vessel,  therefore,  should  be 
avoided.    The  thrombus  will  soon  be  absorbed. 

A  small  fungus  excrescence  springs  up  from  the  external  woimd, 
and  may  require  to  be  touched  with  an  escharotic. 

HcBtnorrhage  is  the  most  imminent  accident.  Fortunately,  even 
when  the  ciliary  artery  is  woimded,  or  the  ciliary  processes  pimc- 
tured,  the  blood  passes  externally.  Sometimes  the  blood  is  effused 
into  the  anterior  chamber,  and  prevents  the  operation  being  com- 
pleted. It  may  be  poured  out  into  both  the  chambers  of  the  eye 
after  the  reclination.  It  is  generally  absorbed  without  producing 
pain  or  any  other  inconvenience. 

The  iris  tnatj  be  detached  from  its  circumference y  by  a  careless 
operator,  when  he  is  passing  the  needle  into  the  posterior  chamber. 
This  will  produce  a  very  great  deal  of  hajmorrhage.  Should  such 
an  occurrence  happen,  the  needle  must  be  withdrawn,  and  the 
operation  postponed.     A  false  pupil  will  be  a  permanent  defect. 

The  cataract  may  be  accidentally  pushed  into  the  anterior  chamber. 
It  should  be  extracted.  This  will  be  best  done  by  keeping  the 
cataract  securely  in  the  chamber  with  the  needle,  making  the  conieal 
section  as  in  the  ordinary  operation,  and  hooking  out  the  ctitaraet. 
As  the  hyaloid  membrane  is  broken,  vitreous  humour  will  be  most 
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likely  to  escape,  thcroforo  preseuro    must  not    be  made  on  thd 
eyeball  ] 

Confitujnin4*H  whwh  may  anna  during  the  aperafmK  The  oataraoU 
may  be  friable,  and  fall  to  ]iiece8  as  soon  as  the  needle  touches  it ;  om 
HO  diHiniiigmtfHl  that  the  needle  passes  through  it.  In  either  case  m 
dhould  be  freely  bn>ken  up,  and  a  largo  central  aperture  made  im 
the  anterior  euimule.  The  greater  portion  will  tlien  fall  into  thd 
anterior  (.hiuulHir,  whore  it  will  be  absorbod.  If,  however,  th« 
li'agnients  Bet  up  a  great  deal  of  irritation,  the  cornea  must  bej 
opi!ned,  and  the  more  prominent  ones  taken  out  with  the  sooop.  III 
during  the  division  of  the  eataract  a  hard  nucleus  is  met  wnthJ 
it  shoidd,  if  poftsible,  be  reclined,  or  brought  forwai\l  into  the] 
anterior  chamber,  and  Hubmitted  to  abBor|ftinn.  I  shoidd  alwaj-aj 
myself  ratliiT  try  the  latter  process.  If  iiTitation  bo  set  up,  extrao-^ 
iian  myi»t  be  resorted  to. 

If  a  partially  fluid  cataract   be  encountered,  possessing  a  dem 
nucleus^  the  nucleus  must  be  reclined  or  extracted,  or  brought  fo: 
ward    into   the   anterior    chamber    and    submitted    to   absorjition, 
or  bo  extracted  if  irritation   should  arise. 

If  ihcro  have  been  entire  Uuid  degeneration  of  the  cataract,  the 
ooloured  fluid  will  escape  into  the  chambers  of  the  eye,  and  should 
be  c>vapuat<'d  nloiig  wiih  the  aqueous  humour  by  a  puncture  in  the 
ooniea.  Vuniiting  and  pain  and  much  irritation  will  thereby  bi 
prevented. 

The  I'liiaract  may  re-aHcond  as  frequently  as  the  needle  is  raised  ia 
order  to  discngag*^  fn;>ni  it.  Suppohing  that  all  the  steps  of  the  opera 
tion  liave  boon  properly  performed,  this  may  be  ascribed  to  a  greater 
degree  of  adhesion  than  is  natural  bt^tween  the  cataract  and  its 
capsule,  or  liotween  the  capsule  and  the  hyaloi<l  membrane.  The 
best  plan  is  to  allow  the  cataract  to  re-ascend,  and  then  to  ean*y  tha 
needle  over  t!ie  upper  vd^^o  and  down  behind  tlie  posterior  caj^sukv 
nnjve  it  upwards  anil  downwards,  and  so  destroy  the  a<lliesioa^ 
of  the  capsule  to  the  Iiyaloid,  then  to  bring  it  from  underneath 
into  the  posterior  chamber,  and  repeat  the  dislocation  in  a  slow 
nuiuner. 

Cotftp/rff*  pHj}t7lari/  ndhnion  renders  dkpiaerment  inapplieahle^  for, 
independently  of  the  pupil  being  so  small  that  it  woidd  be  im- 
possible to  set^  that  the  instrument  is  in  it^  proper  eourse,  the  irii 
must  be  considenibly  daiuagecl  belbre  the  needle  eoidd  be  nuul© 
to  appear  in  front  of  the  cataract ;  and  if  the  capsule  were  opaque 
and  thickened,  ns  in  idl  |irobahility  it  would  be,  it  is  moiH?  likely  tliafc^ 
the  iris  would  separate  fnvm  its  oiliiiry  atUu4iments,  than  that  tlie 
pupillary  adhesions  or  the  Miirkt'rMMl  eapsulo  would  give  way  under 
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tUe  \>Tef?«ure.     Sueh  a  state  of  eje  is  folly  considered  in  the  chapter 
on  Artificial  Pupil. 

One  or  two  or  even  more  slight  arlhesions  do  not  oontra-indicate 
reellnation,  if  the  capsule  be  not  much  tliiekenod.  Some  siirgeona 
recommend  that  sufrh  adhesions  should  be  broken  down  witli  the 
needle  at  the  time  of  operating.  I  have  not  myself  treated  a  case  of 
such  complication.  Elfiision  of  blood  would  ninst  likely  follow,  such 
separation,  hut  that  would  not  be  of  much  consequence, 

Ajler-frmimenf,  This  diffurs  in  no  respect  from  tliat  which  has 
teen  described  as  necessary  after  the  operation  lor  extraction,  except 
in  the  necessity  for  keeping  the  pupil  dilated,  so  that  there  may 
be  no  adhesions  betwe€!n  the  iris  and  the  capsule,  and  that  any 
catamet  fragments  may  readily  find  their  way  into  the  anterior 
chamber.  The  eye  requires  to  be  kept  at  rest  quite  as  h>ng,  and 
it  is  as  necessary  for  the  patient  to  be  quiet.  It  is  during  the  first 
week  that  the  cataract  is  liable  to  ascend. 

A  longer  period,  however,  should  be  allowed  to  pass  before  the  eye 
ifl  brought  into  use  of  any  kind;  and  wlum  it  is  employed  everything 
should  be  avoided  that  gives  pain,  or  causes  la{'r^*iuation^  or  pm- 
duces  redness  of  the  surface. 

Severe  pain  of  a  neuralgic  character  and  vomiting  are  not  un  fre- 
quent recurrences  after  recliuation.  For  the  pain,  our  chief  reliance 
must  be  opiates.  Relief  is  not  afforded  by  antiphlogistic  remediesf. 
The  vomithig  must  he  treated  chiefly  according  to  the  teMpt?rament 
of  the  patient.  In  all  cases  effen'esoing  draughts,  and  bits  of  ice 
swallowed  at  intervals,  give  relief.  If  the  eyeball  should  inflame, 
local  bleeding  must  be  resorted  to, 

Cnmm  irhkh  interfere,  with  Bucjccm,  Acute  inftmnmation.  This 
often  happens  after  the  operation,  especially  w^hen  the  nmnipulationa 
have  been  unskilfully  cx*^cuted,  and  the  suspensory  ligament  of  the 
lens  torn  from  its  connection,  or  tho  needle  kept  unduly  long  in  the 
eye.  Besides  these  causes,  the  operation  itself,  however  well  per- 
formed, may  be  a  souit^e  of  acute  iuilanimation.  In  addition  to  the 
usual  symptoms  of  severe  pain  in  the  eye  and  around  tho  orbit»  tho 
iris  changes  its  colour,  the  pupil  contracts,  lymph  is  eiliised,  the 
remnants  of  the  capsule  coalesce,  become  (opaque,  and  adhere  to  tlio 
edge  of  the  pupil.  Yision  is  almost  annihilated,  and  if  the  s^Tuptoms 
continue,  pus  is  effused  into  tho  anterior  chamber  and  between  the 
layers  of  the  ooniea,  and  tine  eye  is  quite  deslnjyed. 

Chrmm  iujhmmatmi  of  the  interior  of  the  eye  is  still  more 
likely.  It  comes  on  at  a  later  pcriiid,  and  is  equally  destructive 
as  the  acute.  Sight  may  have  been  restored  to  a  considerable 
degree  lor  some  weeks  after  the  o]:»eration,  when  the  symptoms 
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OFdep  on  slowly,  and  in  a  few  months  all  vision  10  extinguished. 
Thifl  may  aiiso  from  prossiire  of  the  eatai'not  on  the  iris,  ciliary 
prooesseB,  or  retina ;  from  violen(je  done  to  the  structure  of  the 
Titreous  humoiir ;  or  Croni  irritation  occasioned  hy  the  unnatural 
position  of  the  displaced  hiidy,  lu  M^hich  hitter  case  there  will  he  all 
the  symptoms  which  would  occiu'  if  a  foreign  hody  were  driven  into 
the  eye. 

Really,  thei-e  is  no  scope  for  sucoessftd  treatment.  The  late  Dr. 
Mackenzie,  who  saw  a  great  many  opemtiona  for  reclination,  gives 
the  following  advioe.  If  the  practitioner  who  has  performed 
depression  or  reelinatioix  sees  reason  to  sxispoct  that  the  very  means 
which  he  has  adopted  for  restoring  vision,  threaten  to  destroy  it,  he 
ought  not  to  hesitate  about  mthdrawing  the  displaced  cataract  from 
the  eye  entirely.  It  is  to  he  raised  into  it^  former  situation  by 
a  needle  introduced  through  the  sclerotica,  then  pressed  forwards 
through  the  pupil  into  the  anterior  chamber,  and  kept  in  contact 
ynth  the  cornea,  and  then  extracted. 

Uliimaie  afttte  of  the  cafaracf,  A  great  many  e^'os  have  been  dis^ 
sected,  after  reclination  and  depression  have  been  performed,  at 
periods  from  a  few  months  to  several  years, 

AVhen  the  cataract  has  been  stripped  of  its  eapsnle,  it  may  be 
absorbed  entirely,  or  in  part  only,  or  it  may  be  scarcely  acted  on  for 
years ;    the  result  very  much  depentHng   on  the  state  of  the  lens 


A  cataract  displaced  in  its  capside  is  not  absorbed. 

Be-mcenmm  of  the  cataract  n/ttr  scleral  month.  This  is  not  com* 
mon,  but  it  may  occtir  without  any  apparent  cause,  or  from  falls,  or 
blows  on  the  head.  The  cataract  may  re-nscend  to  its  natural 
position,  or  pass  into  the  anterior  chamber.  Some  operators  repeat 
the  operation  at  once,  after  each  re-ascension.  Neither  repetition  of 
the  displacement,  nor  extraction,  shoxdd  in  my  opinion  be  hastily 
done.  There  is  always  a  possibility  of  the  cataract  becoming 
absorbed.  But  shoidd  irritation  at  onoe  ensue^  or  should  there  be  no 
appearance  of  dissolution  after  some  weeks,  the  cataract  should  be 
extracted. 

The  nucleus  of  the  cataract  may  sUp  into  the  anterior  chamber. 
This  should  be  treated  as  the  above. 

»Succcss  has  attended  the  extraction  of  re-aseended  cataract,  and  of 
nuclei,  when  the  eyeball  has  been  inflameiL 

Mr*  Solomon,  in  a  commimication  to  the  It.  L.  (>*  II.  Reports, 
suggests  tltat  two  needles  should  be  used  for  the  operation  of 
reclination. 

He  says  that  the  desired  object  would  be  attained  by  pressing  back 
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the  outer  and  lower  side  of  the  cataract  from  the  iris  with  a  fine 
needle  passed  through  the  nasal  side  of  the  cornea,  thus  making  a 
free  space  for  the  other  needle  to  pass  to  the  front  of  it.  This  is 
meant  to  oyercome  the  difficulty  which  is  experienced  in  getting  the 
needle  over  the  rim  of  the  cataract,  to  the  centre  of  the  pupil,  it  being 
apt  to  transfix  the  lens  or  the  ciliary  body,  or  to  get  caught  under 
the  d^sule,  or  in  the  iris.  He  thinks  that  some  other  advan- 
tages also  are  likely  to  occur,  namely,  an  increased  facility  in  the 
removal  of  the  soft  lens  matter  previous  to  the  reclination  of  the 
more  solid  portion,  protection  of  the  iris  from  contusion,  and  pre- 
vention of  dislocation  of  the  cataract  into  the  anterior  chamber. 
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This  may  occur  at  any  period  of  the  lens  atrophy,  but  it  is  most 
likely  when  the  secondary  change  is  far  advanced.  There  are  two 
conditions  that  generally  precede  the  occurrence.  The  one  is  the 
separation  of  the  cataract  from  the  zonular  connection  to  some  slight 
degree.  The  other  is  more  or  less  fiuidity  of  the  vitreous  humour. 
When  these  states  co-exist,  the  cataract  is  prone  to  be  started 
by  a  blow  on  the  eye,  or  about  the  orbit,  on  the  head,  or 
even  from  forcible  contraction  of  the  orbital  muscles.  It  may 
occur  without  any  obvious  existing  physical  cause.  So  long 
aa  the  cataract  is  detached  only  to  a  small  extent,  it  will  move 
in  the  direction  of  such  separation,  and  a  part  of  the  pupil  will  be 
rendered  clear  when  it  faUs  backwards,  and  again  eclipsed  when 
it  returns  to  its  place.  The  discovery  by  the  patient  that  some 
amount  of  sight  is  restored,  and  again  destroyed,  in  quick  succession, 
or  in  slow  alternation,  is  nearly  always  the  first  indication  of  any 
form  of  dislocation.  There  is  generally  some  slight  tremuloiisness  of 
the  cataract  at  first,  when  the  dislocation  is  not  the  effect  of  direct 
violence,  but  such  slight  disturbance  is  seldom  recognised.  In  pro- 
portion as  the  separation  proceeds,  so  does  the  cataract  swing,  till  at 
last  it  falls  backwards  into  the  vitreous  humour,  retaining  only  the 
most  slender  attachment  to  the  suspensory  ligament  as  a  hinge,  or 
becoming  quite  freed.  It  may  fall  into  the  anterior  chamber.  It 
may  pass  backwards  and  forwards,  between  the  vitreous  humour 
and  the  anterior  chamber. 

The  usual  efiect  of  a  swinging  cataract  is  chronic  inflammation  of 
the  interior  of  the  eyeball,  usually  called  irido-choroiditis,  by  which 
the  eye  is  spoiled,  and  sympathetic  ophthalmitis  rendered  imminent. 
When  the  cataract  sinks  out  of  sight  in  the  vitreous  humour,  it  may 
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move  about  and  bring  on  destructive  'nflaminatory  action.  In  »ome 
fortunate  cases  it  may  remain  in  this  position  without  any  ulterior 
consoquenoes,  because  either  the  vitreous  himiour  is  fluid  only  in  part., 
or  the  cataract  has  become  attached  by  some  intlammatorj^  adhesion 
where  it  lies.  Several  examples  of  this  quiet  state  have  been  seen  by 
me,  in  which  tho  sight  has  been  as  completely  restored  as  after  the 
most  successful  operation  for  extraction.  This  disposal  of  the 
cataract,  partly  by  disease,  and  partly  by  accident,  explains  the 
wonder  of  the  natural  cure  in  old  people  popularly  talked  of,  and 
even  narrated  by  some  ^Titers. 

Oases  are  alluded  to  by  authors  in  wliich  the  partially  detached 
cataracts  have  become  attached  in  their  natural  position,  by 
exudiitions  thrown  out  tluring  the  inflammation  consequent  on  their 
movement,  and  I'endered  hai-mless. 

The  rule  h  h  remot^e  the  loose  cataract.  With  any  in-itation,  the 
operation  should  bo  promptly  done.  Wliether  the  cataract  be  in  the 
posterior  chamber,  pressing  on  the  iris,  or  in  the  anterior,  irritation 
is  sure  to  be  induced,  and  the  eye  will  most  certainly  be  destroyed, 
if  nothing  be  done. 

Extraction  only  k  admimible.  The  manner  of  doing  this  will  be 
the  some  as  in  ordinary  cases  of  extraction,  ns  regards  the  opening 
of  the  cornea;  but  tho  position  of  tho  section,  whether  upwai\ls, 
downwards,  or  lateral,  shoidd  bo  that  which  seems  most  likely  to 
facilitate  tho  subsequent  steps  of  the  operation. 

It  may  be  necessaiy  to  fix  it  in  the  anterior  chamber  with  a  needle, 
or  to  push  it  there  as  a  prohminory  measure,  and  wliether  the  needle 
be  used  through  the  cornea,  or  through  the  sclerotica,  must  depend 
on  the  circumstances  of  the  case.  After  the  cornea  is  opened,  all 
pressure  on  the  eyeball  must  oeaae.  The  cataract  must  be  taken 
from  the  eye,  that  is,  removed  with  a  scoop,  or  a  spoon,  or  a  hook.  No 
attoii]i»t  whatever  must  be  made  to  press  it  out,  lor  with  pressure  the 
vitreous  humour  mil  flow  out. 

The  cataract  is  beyond  removal  with  the  saving  of  sight,  when 
it  lies  in  the  vitreous  humour,  • 
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Straight  needle.  Solution  needles  cannot  be  too  fine,  provided 
they  are  strong  enough  to  be  guided  with  precision, 

Tlie  needle  shown  at  Fig.  25G  is  a  sketch  of  that  which  is  used 
by  myself.  It  is  about  the  fortieth  of  an  inch  i"  ♦hir<knese^  witli 
an  angular  and  ehaqj  point.      The  length,  '  incli, 
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is  ample,  as  may  be  seen  by  reference  to  diagram,  Fig.  257,  which 
is  intended  to  show  the  size  and  position  of  the  crystalline  lens,  and 

the  distance  necessary  to  be  traversed  by  a  needle,  to 
^^'  ^'  reach  the  centre  of  that  body.  f»°-  ^• 

It  is  supposed  that  a  cataract  needle  may  be  made 

with  cutting  surfaces  aboTe  its  shoulders.     Such  an 

instrument  would,  howeyer,  be  without  advantage. 

But  it  is  impossible  to  put  a  keen  knife-edge  on  the 

sides  of  a  small  needle. 

Cuffed  needle.    A  curved  needle,  although  neither 

so  readily  introduced,  nor  used  with  such  precision 


Via.  267. 


as  a  straight  one,  is  sometimes  required,  and  should 
diiSer  from  the  above  only  in  shape,  and  in  the  ab- 
sence of  shoulders,  as  in  Fig.  258.  It  is  scarcely 
practicable,  so  say  the  instrument-makers,  to  make 
it  with  a  point  like  the  straight  one. 

Application  of  operation.  A  cataract  exhibiting 
the  characteristios  of  softness,  may  be  eflfectually 
removed  through  absorption,  by  opening  its  cap- 
sule, and  admitting  the  aqueous  humour  to  it.  By 
the  macerating  action  of  the  humour,  the  opaque 
and  degenerated  lens  disappears.  The  freer  the  con- 
tact of  the  himiour,  the  quicker  is  the  absorption. 
But  this  is  not  the  only  consideration.  The  process  needs  regulation; 
for  on  such  does  success  depend. 

It  ajhould  be  a  principle  in  ^^solution^^  to  procure  absorption  of  the 
cataract  in  its  natural  position.  The  less  that  the  lenticular  matter  is 
displaced,  the  less  subject  is  the  eye  to  irritation.  The  less,  too,  the 
capsule  is  torn  in  the  early  stage  of  the  treatment,  the  less  likely  is  it 
to  contract  adhesions  to  the  iris,  and  therefore  the  more  easy  is  it  to 
be  disposed  of  afterwards,  if  it  should  block  up  the  pupil. 

There  are   two  methods  of  operating :   one  of  them  is  executed 
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and  when  the  pupil  is  reached,  by  a  slight  turn  of  the  handle,  the 
point  is  brought  on  the  cataract. 

If  the  needle  be  kept  well  adapted  to  the  wound  in  the  cornea, 
the  aqueous  humour  will  not  escape  till  the  withdrawal  of  it 
is  commenced.  Should  the  humour  come  away  prematurely,  the 
needle  must  be  removed,  and  the  operation  delayed.  Again,  if  the 
iris  be  woimded,  and  blood  obscure  the  catavact,  the  operation  must 
be  deferred. 

The  cataract  may  be  easier  broken  by  piercing  the  cornea  over  the 
margin  of  the  pupil,  but  the  drawback  is,  the  disadvantage  arising 
out  of  any  opacity  which  might  ensue  if  the  woimd  should  in- 
flame. 

At  a  first  operation  on  an  ordinary  soft  lenSy  all  that  is  desirable  is  to 
break  the  centre  of  the  capsuky  and  to  penetrate  the  cataract  sufficiently 
to  admit  the  aqueous  humour  to  its  texture.  This  should  be  done  gently, 
because  rough  usage  will  dislocate  the  cataract.  A  straight  cut 
in  the  capsule  a  little  more  than  a  line  in  length  will  suffice.  The 
lens  substance  immediately  beneath  should  be  a  little  broken,  and 
the  needle,  if  it  be  the  straight  one,  pushed  into  the  cataract  for  a 
couple  of  lines,  and  rotated  between  the  fingers.  Too  much  disturb- 
ance would  be  created  by  rotating  the  curved  needle,  but  as  the 
cataract  surface  is  the  more  readily  broken  with  it,  the  penetration 
and  rotation  are  unnecessary. 

Dislocation  of  the  cataract  is  to  be  avoided.  Displacement  is  very 
readily  effected,  and  is  almost  sure  to  occur  at  once,  or  subsequently 
unless  certain  precautions  be  observed.  The  most  important  of 
these  is  to  make  but  a  small  straight  aperture  in  the  capsule,  for  so 
long  as  it  retains  its  elasticity,  a  large  incision,  or  cross  ones,  will  be 
apt  to  be  increased  by  rupture  fix)m  the  mere  swelling  of  the  cataract, 
and  the  dislocation  is  risked. 

When  the  capsule  is  markedly  opaque,  and  consequently  has  lost 
much  or  all  of  its  elasticity  and  liability  to  rupture,  a  large  aperture 
will  have  the  advantage  of  giving  freer  entrance  to  the  aqueous 
humour,  and  I  may  say  is  necessary  to  obviate  the  tendency  of  a 
wound  in  a  capsule  so  altered  to  imite. 

Not  to  carry  the  needle  too  deeply,  nor  to  move  it  about  too  freely 
on  the  cataract,  are  farther  precautions  against  dislocation. 

The  less  leverage  that  is  employed  with  the  needle  the  better ; 
the  very  reverse  action  is  required  to  that  which  I  have  described  as 
being  necessary  for  the  operation  for  "  displacement." 

The  operator  may  be  assured  that  the  cataract  will  fall  into  the 
anterior  or  the  posterior  chamber,  if  he  see  it  move  in  the  least  degree 
while  operating. 

3  G  2 
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^ in  its  eapsule  is  most  readilj  detached,  if  the  capei 

"MfttaUr  lost  its  coimection,  a  condition  rarely  met  mth 
^0lsn«t,  unless  the  capsule  be  mueli  thicJienecl  and  the  cat.-** 
psxtly  sbeorbed. 

^ttoiher  rfomn  aQainst  using  the  needie  frech/  at  firnt  and  ejpoHWfi 
itfr^tf  *m/^c  o/f/te  cutarttrf,  /j*  that  atii/  lens  tmne  that  nmy  hnrv  not  ht:co\ 
m^Btafme^  mtt  ^well  considerahlij  if  much  broken^  and  bo  vnil  the  catar^ 
to  eomd  extent,  if  it  be  only  in  the  primary  fhange.     Lens  tissue  iB 
,  tlie  secondary  change  gwclls  but  littlo  or  not  at  alb    By  the  swelline 
tlie  capsule  is  pushed  on  the  iris,  and  adhesion  is  inevitable;  and  thoM 
^piirt«  always  adhere,  when  in  contact  during  the  process  of  absorp- 
tion.    This  is  due,  I  suppose,  to  the  capsule  invariably  beeoming  in^ 
ilamed.     The   iiis  suflers  from  mechanical  irritation  arising  out 
the  pressure,  and  the  liability  to  tliis  increases  with  the  age  of  i 
patient,     Tho  mechanical  irritation  is  greater  and  more  dangeroi 
the  greater  tho  deut^ity   of  the  cataract.     In  children,  considejable 
Bwelling  of  the  lens  is  often  borne  wdthout   any  inBamniation  super- 
vening.    Alter  puberty  a  small  piece  of  pn)jecting  lens  will  often 
Btiffioe  to  excite  injurious  iuMammation.    Besides,  the  eye  of  the  eh  "  ^ 
18  less  injuriously  aitected  by  any  inllammatory  action,  than  that 
an  older  person. 

DiiatatioH  of  fhf  pttpil  is  to  t>v  h-pt  ftp,  till  the  capsule  recedes  from' 
reduction  in  llie  bulk  of  the  cataract.  Atropine  should  be  applied 
to  the  eye  daily,  so  that  the  futlost  dilatation  may  be  obtained.  By 
tliia  means,  adhesions  between  the  capsule  and  the  iris  may  be  pre- 
vented and  pressure  on  the  iris  avoided. 

A/ter^trcatmmL  Very  slight  irritation  foUows  a  well-executed 
operation  in  an  eye  in  which  tho  cataract  is  not  complicated  with 
fiome  other  disease,  and  there  is  not  the  necessity  for  that  strict 
obficr^anee  of  rest  so  essential  in  the  operations  for  extraction  an' 
UispJac^mcnt      However,  the  patient  should  remain  in  the  house  fi 

L-X  r^'^i'l'  ^'^"^f  ^^^'^J*^!^  ^i^^e  the  other  eye  should  not  be  ui 
Bnght  Jiglit  should  bo  excluded 

te!tS  ^  ^^^^--^^^^-tory  action  arise,  it  must  be  regarded 
traiunatic  mi kmmatiou,  and  treated  as  such. 

llie  eyeball  invariably  o^^f^  i,„^i       .«  ^       i-  w    .  -   d  ^^ 

supervenes,     I  know  of  L^,    ^^f^*^^,  '\}^^  ^^^';*^«^  inflammatio 
not  mate  tlie  slightest  alai^i     '*'''''    '  ""  ^yr^l^t^r^  nee 

The  pain  which  always  fnlL.,,     .^i  .       ,       ,  „  — 

slight,  must  not  be  mislakon    W  n'  °^'"'''*'""'        ?  T"^I  "vZ 
ftcuto  inflammatiou.     So  I„nJ  ,    commencement  oi  an  attack  of 

iufluiumatioii  are  absont,   thf  ''t  ^^^  objective  RjnirtomB  of  active 
application  of  cold  lotions,  .leld     T"^^*™*''™  "*"j""^*'*^'  '^"^ 
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Vomiting  sometimes  ensues,  when  there  is  escape  of  some  of  the 
cataract  from  the  capsule,  and  sometimes  when  there  is  not  any.  It 
is  soon  checked  by  taking  ice  in  little  lumps. 

The  first  operation  will  most  likely  cause  opacity  of  the  capsule,  if 
it  be  not  already  opaque,  and  render  the  cataract  still  more  cloudy. 

Pardons  of  the  cataract  in  the  chambers  of  the  et/^.  When  the 
cataract  is  very  soft  in  its  superficies,  some  of  the  matter  frequently 
falls  into  the  chambers  of  the  eye,  especially  the  anterior,  and 
becoming  flocculent,  is  soon  absorbed. 

It  might  be  absorbed  without  any  disturbance.  Should  a  little 
redness  of  the  eyeball  ensue,  it  must  be  disregarded,  if  there  bo  no 
pain.  Should  pain  come  on  and  endure,  the  displaced  material 
must  be  evacuated,  by  an  incision  through  the  cornea,  assisted  by 
the  curette ;  or  better  still,  by  the  grooved  knife,  which  is  described 
farther  on. 

When  there  is  fluid  degeneration  of  the  cataract,  the  part  so 
altered  inevitably  escapes,  on  the  capsule  being  pimctured,  and 
renders  the  aqueous  fluid  more  or  less  turbid.  Vomiting,  attended 
by  great  pain  in  the  eye,  and  sometimes  around  the  orbit,  very 
frequently  ensues,  if  the  fluid  be  retained.  The  vomiting  may  be 
severe,  and  last  even  for  days.  The  treatment  is  at  once  to  evacuate 
the  fluid  along  with  the  aqueous  humour.  I  puncture  the  cornea  at 
the  lowest  part  with  an  iris  knife,  and  twist  the  knife  so  as  to  make 
the  wound  gape,  when  out  gushes  the  fluid.  This  knife  inflicts  less 
injury  than  the  grooved  knife. 

If  the  entire  cataract  should  fall  into  the  anterior  chamber,  or  the 
nucleus  of  it  should  follow  the  soft  superficies,  extraction  is  the  rule ; 
yet  I  should  be  inclined  to  wait  for  symptoms,  because  absorption 
may  ensue  without  any  imtoward  event.  The  most  agonizing  pain 
of  a  neuralgic  character,  in  the  eye,  forehead,  and  head,  is  the  usual 
accompaniment  of  the  accident. 

When  the  posterior  chamber  is  much  occupied  by  portions  of 
the  cataract,  the  greatest  disturbance  ensues  from  pressure  on  the 
iris.  A  cataract  or  its  nucleus,  when  so  situated,  and  producing 
irritation  likely  to  destroy  the  eye,  must,  if  possible,  be  depressed, 
or  brought  into  the  anterior  chamber  by  a  needle,  and  extracted ; 
alternatives,  I  am  happy  to  say,  that  have  never  been  forced 
on  me. 

If  the  nucleus  of  the  cataract  should  drop  into  the  anterior  cham- 
ber, an  occurrence  not  likely  to  happen  till  late  in  the  treatment,  and 
when  the  greater  portion  of  the  superficies  has  been  absorbed,  it 
should  be  undisturbed,  unless  irritation  ensue.  I  have  watched  large 
nuclei  so  situated,  during  the  several  weeks  that  were  required  for 
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there  must  have  been  great  care  in  operating,  and  an  absence  of  any 
inflammatory  attack. 

Posterior  operation.  This  is  performed  precisely  like  that  for  "dis- 
placement," except  that  when  the  needle  is  brought  in  front  of  the 
cataract,  it  is  used  for  laceration  instead  of  reclination.  This  method 
is  generally  advocated  solely  on  the  score  of  affording  greater  facility 
for  breaking  up  the '  cataract ;  hence  it  is  recommended  for  infants, 
and  some  surgeons  always  practise  it  upon  them. 

I  give  a  very  decided  preference  to  the  anterior  operation,  for  the 
reasons  already  stated.     I  may  add,  that  it  enables  the  lens  to  be 
broken  to  any  extent  that  is  necessary.     Mr.  Saunders,  who  intro- 
duced the  operation  for  solution  in  children,  preferred  it.     The  only 
reason  why  he  ever  performed  the  posterior  was  from  the  supposed 
greater  facility  with  which  the  lens  could  be  comminuted.     But  we 
are  informed  by  Dr.  Farre,  who  edited  his  work,  "  Saimders  on  the 
Eye,"  that  "  he  finally  attempted  to  diminish  inflammation  by  per- 
forming his  anterior  instead  of  his  posterior  operation."     There  is  no 
surgeon  living  who  has  paid  so  much  attention  to  needle  operations 
as  the  late  Dr.  Jacob,  of  Dublin.     He  says,  in  his  little  book  on  the 
treatment  of  cataract  with  a  fine  sewing  needle :  "  No  anatomist  aware 
of  the  nature  and  number  of  the  structures  injured  in  the  posterior 
operation,   can   for   a  moment   assume  that    such  injury  does  not 
cause  more  risk  of  destructive  inflammation  than  the  injury  inflicted 
on  the  cornea  in  the  anterior  one ;  and  no  surgeon  who  has  com- 
pared the  effects  and  consequences  of  the  two  operations  can  for  a 
moment  maintain   that   the  results   of   the  pimcture    through  the 
sclerotica  are  not  more  injurious  than  those  following  the  puncture  of 
the  cornea.     No  man  who  knows  what  the  penetrated  structures  are 
could  venture  to  maintain  that  the  conjunctiva,  sclerotic,  ciliary  liga- 
ment and  ciliary  processes,  could  be  traversed  by  an  instnmient  with 
the  same  or  less  injury  than  is  inflicted  in  traversing  the  cornea ;  and 
no   man   who  has  compared  the  dimensions  and  relations  of  the 
anterior  and  posterior  chambers  of  the  aqueous  humour,  could  ven- 
ture to  maintain  that  the  narrow  space  behind  the  iris  affords  a  more 
accessible  passage  for  the  needle  than  the  comparatively  capacious 
chamber  anterior  to  it.     Neither  can  any  man  who  has  witnessed  the 
sufferings  caused  by  this  posterior  operation,  or  the  destructive  con- 
sequences of  the  inflammation  which  it  produces,  venture  to  assert 
that  such  mischief  follows  the  anterior  one." 

I  understand  that  many  Continental  surgeons  abstain  from  the 
anterior  operation,  from  the  supposed  liability  of  the  cornea  to 
inflammation,  a  dread  participated  in  by  many  of  our  coimtrymen. 
This  is  most  unfounded.     Any  irritation  therefrom  is  a  very  rare 
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This  old  English  oporation  is  at  this  period  apt  to  he  neglected, 
hecauBe  not  sufficiently  taught,  in  consequenco  of  the  love  of  novelty, 
the  force  of  fashiuii,  and  enthusiastic  admiration  of  some  inferior 
foreign  methods. 

I  have  o|^»€rated  for  solution  on  patients  much  older  than  those  for 
whom  I  now  recommend  it.  I  have  operated  several  times  hetween 
fifty  and  sixty  years  of  age,  and  a  few  times  between  sixty  and 
seventy,  ohsening  in  the  most  acrupulous  manner  the  rules  which  I 
have  laid  down  to  procure  suooess.  Only  a  few  times  have  I  failed 
to  ohttdn  absorption  in  ftftu^  and  only  once  did  I  find  it  necessary  to 
supplement  the  operation  by  extraction.  In  some  of  the  cases  com- 
plete success  was  accomplished.  But  the  many  months  required  for 
the  absorption,  and  the  inflammation  which  readily  arises,  and  the 
pain,  render  it  inapplicable  to  elderly  persons. 

Complii'ttfkm  of  caprndo-knticuiar  catarnct  trifh  entire  pupHlarf/ 
ad/iesion,  combined  with  a  deposit  of  lymph  on  the  capauk  or  not.  This 
state  is  preceded  by  inflammatory  action  of  an  acute  or  chronio 
ehoracter.  As  it  is  for  the  most  part  a  condition  of  early  life,  the 
lenticular  cataract  would  necessarily  be  of  the  soft  kind.  Observation 
of  these  cases  shows  that  the  lens  quickly  passes  into  destructive 
changes  that  reduce  its  consistence ;  so  that  if  the  affection  originate 
in  adult  age,  or  rather  in  the  middle  period  of  iife,  the  lens  will  not 
remain  of  the  density  prf)per  to  those  periods  of  life. 

The  operation  lor  solution  is  that  most  applicable.  Even  if  the 
cataract  be  of  the  hard  variety,  there  is  no  chance  of  mischief  arising 
from  its  dislocation,  or,  at  a  later  period,  of  fragments  escaping  into 
the  chambers,  because  of  the  capsular  thickness. 

The  operator  must  establish  a  sutticient  aperture  in  the  capsule  to 
insure  the  entrance  of  the  aqueous  humoiu' ;  and  as  the  wound  has  a 
great  tendency  to  unite  quickly,  this  must  be  repeated,  if  necessary, 
at  flubsetiuent  operations.  As  an  unhealthy  eye  is  being  treated,  the 
same  cautious  manipulating  that  has  been  pointed  out,  as  being 
necessary  in  all  needle  operations,  must  be  observed. 

The  pupillary  adhesions  so  far  modify  tlie  case,  that  the  progress 
of  absorption  is  not  easily  watched,  nor  can  it  reatlily  be  said  when 
the  cataract  is  quite  absorbedp  The  only  positive  proof  of  an  empty 
capsule  is  concavity  of  the  iris,  and  consequently  increased  size  of  the 
anterior  chamber ;  but  this  is  not  always  present,  eis  tlie  iris  nmy  bo 
too  much  damaged  to  admit  of  it,  and  changes  in  the  posterior  part  of 
the  eye  may  certainly  cause  it  to  bulge.  It  may  be  only  tbereforc, 
by  two,  three,  or  more  operationsi  done  at  euflieient  intervals,  that 
there  can  be  the  required  assurance  of  the  cataract  havii  ^  -n 
removed. 
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iridectomy,  and  scooped  out  the  cataract,  passing  the  scoop  between 
the  posterior  cortical  substance,  and  the  nucleus.  Still,  however,  he 
did  not  adapt  it  to  the  hard  cataract  of  old  age. 

Linear  extraction,  after  this,  was  applied  in  this  country  to  the 
cataract  of  children  and  young  persons,  irrespective  of  the  state  of 
the  cataract.  The  following  general  direction  is  given  for  its  per- 
formance. 

The  anterior  capsule  of  the  lens  is  to  be  broken  up  freely  with  a 
needle,  and  afterwards  the  whole  of  the  cataract  comminuted  with  the 
same  instrument,  so  that  all  of  it  may  be  brought  into  contact  with 
the  aqueous  humour.  The  posterior  capsule  is  to  be  left  intact.  The 
patient  is  to  be  kept  in  a  dark  room,  and  atropine  applied  to  the  eye. 
The  greater  portion  of  the  cataract  falls  into  the  chambers  of  the  eye. 

At  a  period  ranging  from  three  to  six  days,  an  opening  is  to 
be  made  in  the  cornea,  about  a  couple  of  lines  from  its  margin.  The 
needle  is  to  be  withdrawn,  and  a  thin  narrow  curette  introduced ;  the 
eye  is  to  be  held  with  a  pair  of  forceps,  while  the  curette  is  moved 
from  side  to  side,  and  so  pressed  on  one  of  the  edges  of  the  wound  as 
to  allow  the  aqueous  himiour,  with  the  comminuted  cataract,  to  flow 
down  its  groove.  Pieces  of  the  cataract  that  have  not  come  out  with 
the  first  flow,  are  encouraged  to  escape  by  placing  the  curette 
imder  them.  Atropine  is  to  be  applied  as  before.  Some  operators 
have  broken  up  the  cataract  and  extracted  it  at  one  operation.  Some 
have  performed  iridectomy  as  well ;  some  have  applied  the  suction 
curette. 

That  it  is  possible  for  soft  cataract  to  be  got  rid  of  in  this  way, 
exceptionally  more  quickly  than  by  absorption,  and  with  success,  has 
been  proved,  but  the  method,  as  applied  to  soft  cataract  in  general, 
gives  an  inferior  result.  It  is  a  dangerous  one,  and  always  imperils 
the  eye.  It  is  a  very  difficult  thing  actually  to  remove  soft  lenti- 
cular cataracts  by  extraction.  The  majority  of  them  cannot  be  ex- 
pelled in  this  way,  even  with  a  large  corneal  section.  With  a  small 
section  a  considerable  portion  of  the  cataract  must  be  left  behind. 

There  are  great  disadvantages  inseparable  from  linear  extraction. 
With  the  risk  which  attaches  to  the  extraction,  absorption  must  be 
relied  on,  under  disadvantageous  circimistances,  to  remove  what 
remains.  Several  difficulties  and  dangers  attend  the  operation,  such 
as  contraction  of  the  pupil  as  soon  as  the  aqueous  himiour  escapes,  by 
which  the  division  of  the  capsule  is  prevented,  as  well  as  the  escape 
of  the  cataract ;  prolapse  of  the  iris  during  the  operation ;  incom- 
plete evacuation  of  the  cataract;  prolapse  of  the  vitreous  humour 
from  the  bursting  of  the  hyaloid  membrane,  during  the  operation. 

Knowing  what  I  do  of  the  operation  practically,  I  cannot  recommend 
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it  as  a  system  for  general  application.     It  inculcates  the  very  reverse 
of  all  that  I  have  laid  down  as  rules  for  treating  this  form  of  cataract. 
The  eye  is  frequently  destroyed  or  damaged  from  acute  inflam- 
mation.    When  it  escapes  this,  it  is  prone  to  be  attacked  by  chronic 
inflammation,  two   or   three  weeks  afterwards,  which 
never  occurs  without  producing  serious  injury. 


Fio.  260. 


CAPSULAR  CATARACT. 

Blunt  canula  capstiie  forceps.  Fig.  260.  The  blades 
are  brought  into  play  by  a  canula,  which  encloses  them, 
shutting  when  the  canula  is  pushed  forwards,  and  open- 
ing when  it  is  drawn  backwards.  Their  expansion  may 
be  graduated  by  allowing  more  or  less  length  for  the 
canula  to  work  over.  The  action  is  eflected  by  a 
spring  trigger.  Figs.  262  and  263,  are  instruments  with 
modified  blades. 

Sharp  canula  forceps.     Fig.  261  portrays  the  forceps 


Fio.  Ml. 


open  and  shut.  The  larger  and  sharp  blade  is  per- 
forated  about  the  centre,  to  receive  the  hooked  end  of 
the  lesser,  and  the  surfaces  where  the  two  come  into 
contact  are  cross-cut  like  common  forceps. 

The  sharp  blade  should  be  sufficiently  keen  to  enter 
the  cornea  readily,  and  the  lesser  should  have  its  edges 
so  bevelled  that  there  shall  not  be  any  projecting  angles, 
or  any  obtuseness  to  impede  penetration.  The  canula  is 
worked  by  the  finger.  It  is  with  this  form  of  instrument 
that  all  of  my  sharp  canula  forceps  work  has  been  done, 
and  I  prefer  it  to  one  with  a  spring  trigger. 

When  larger  forceps  are  required,  those  with  a 
cross-spring  answer  the  purpose  best.  Here  is  in- 
troduced an  efiectual  pair  with  an  excellent  arrange- 
ment, Fig.  264,  made  according  to  my  design.  One  blade  passes 
tlirough  the  other,  as  a  security  against  any  lateral  movement, 
and  this  adjustment  enables  a  check  to  be  placed  against  too 
groat  a  separation  of  them.      The  extremities  remain  parallel  at 
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any  degree  of  opening.  The  points  are  toothed.  The  lesser 
figure  shows  these  magnified.  Fig.  265  represents  a  coarser  and  less 
expensive  instrument,  on  the  cross-spring  principle,  but  one  better 
adi^ted  for  seizing  a  large  body,  and  for  penetrating  deeper  than  the 
otiiers.    The  smaller  cut  shows  the  actual  size  of  the  teeth. 


Fio.  962. 


Via.  S08. 


Fio.  264. 
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Operations  for  capsular  cataract.  After  the  lens  has  been  re- 
moved by  extraction,  or  solution,  or  displacement,  the  capsule  may 
not  roll  up  or  contract  suflSciently  to  leave  the  pupil  clear,  or  at  least 
available,  but  occupy  it  so  as  to  obstruct  the  entrance  of  the  light. 
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the  oapsole  free.  Observe  the  same  rules  abeady  propounded,  in 
the  desoriptionB  of  the  cataract  operations,  for  the  preliminary 
preparation  of  the  patient,  the  steadying  of  the  eyeball,  and  so 
forth.  Do  not  puncture  the  cornea  in  a  transparent  part  when  there 
is  any  opaque  spot  through  which  it  may  be  done.  Attempt  to 
remove  the  capsule,  or  to  tear  it,  or  to  cut  it,  but  not  to  press 
it  into  the  vitreous  humour.  Place  the  patient  under  an  anoosthetic 
when  capsule  is  to  be  extracted,  and  whenever  sufficient  steadiness 
on  his  part  cannot  be  relied  on. 

The  common  conditions  under  tchich  the  capsule  may  he  disposed  in 
the  pupil  and  partially  obscure  it,  and  the  methods  for  its  removaL 
The  capsule  may  be  unadherent  to  the  iris,  or  it  may  be  adherent 
and  therefore  complicate  the  case.  There  is  a  still  greater  complica- 
tion when  plastic  depositions  on  it,  the  result  of  acute  inflammation, 
are  associated  with  adhesion. 

Entire  capsular  cataract,  that  is,  opacity  of  the  anterior  and  the 
posterior  capsule,  is  an  unusual  state.  It  is  seldom  seen  except 
associated  with  congenital,  or  traumatic  cataract  the  result  of 
penetrating  wounds  of  the  lens.  It  is  nearly  always  contracted, 
and  therefore  partially  separated  at  the  circumference.  All  parts  of 
it  are  usually  very  thick,  and  there  may  be  cretaceous  and  other 
deposits  within  it. 

The  capsule  maybe  closed,  forming  a  sac,  or  the  anterior  half  may 
be  torn,  its  edges  being  retracted.  In  the  latter  state  the  differences 
iu  thickness  and  opacity  between  the  anterior  and  posterior  halves 
are  apparent. 

With  entire  opacity,  the  capsule  is  frequently  more  or  less  sepa- 
rated from  its  ligamentous  and  hyaloid  attachments. 

Treatment.  Extraction  is  the  best  mode  of  dealing  with  the  cap- 
sule when  it  is  conveniently  detached,  and  lies  somewhat  isolated 
opposite  the  pupil. 

An  incision  should  be  made  through  the  cornea  with  an  iris  knife 
proportionate  to  the  size  of  the  capsule  to  be  removed,  and  at  a  line 
from  the  sclerotica,  to  obviate  the  tendency  there  is  in  such  extrac- 
tions for  the  iris  to  be  drawn  out.  It  is  an  object  that  as  much 
aqueous  humour  as  possible  be  retained.  The  capsule  should  be 
seized  with  a  pair  of  forceps  and  withdrawn.  A  twist  or  a  turn  or 
two  of  the  forceps  facilitates  the  exit,  and  may  prevent  it  from  being 
torn  in  two.  Sometimes  I  have  pushed  the  capsule  into  the  anterior 
chamber,  with  a  needle  passed  through  the  sclerotica,  as  a  preliminary 
measure. 

If  the  capsule  be  merely  opaque,  with  no  appreciable  thicken- 
ing, it  may  roll   up   in    a    piece    sufficiently  small   to   allow    of 
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n»in»»vnl  Willi  \]\o  H]\l\Y\^  oiiniila  fonvps.  Tho  iustnimeut,  hold 
wifh  tho  Hh»»vl  limh  imtorior,  is  pushod  thixMiph  tho  oi>nioa  noar 
\\h  oiivninronMbH\  into  tho  \\\\\\\\.  \Vho«  it  hju^  arrivoil  at  tho  odgo 
o(  tho  r:)]is\)h\  it  is  oponod.  tho  sliarp  hhido  pjissod  bohind  it,  tho 
»*h»>rt  ouo  u\  \\\\\\\,  tho  Hoiziin*  in:ido,  all  im^ssim^  on  tho  glolx*  of 
tho  o\o  iN^uuttfHl.  and  tho  withdrawal  ih^iuiuoiuhhI.  A  slightly 
twisting  ino\oiuout  will  faoilitato  dotaohmont,  and  niako  tho  oaj^ulo 
ohvar  tho  iHM'noa  nion*  n^adily.  It  is  oss*»ntial  that  tho  aquoiMis 
luunonr  ho  n'taintnl  till  tho  fonvps  an^  oK^s^xi,  hon*v  tho  noi\>ssity  of 
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fimvjvH  nmst  Iv  withdrawn,  and  tho  ojvnition  dolayoii. 

Slight  adlu^si^^n  to  tho  iris  d*H>s  not  ptxnont  oxtraoiion.  Tho 
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If  tho  i-^iwntov.;  d,^  not  sv.*\\>»\i,  o\tra»lion  or*ghl  to  bo  ros.-^ro.i  :o. 

Tho  »\^psv.'o  'is  of  loss  s]vvifir  CTa^"ity  ihar.  iho  f* :.:•■'. ■*.:> 
hr.n"i,\;v,  rxor.  ^sxhov*  it  is  oix^.-iitx  and  aiwa>-s  has  a  tonaiT^.y  ::■ 
fi,v^t  ir.J.'^  tho  pv.p:'. :  thon-^foro  il  is  T>i"^!t<>T,  whon  y«rart-iiabi:\  v 
dot>i,V.  -.1  \\,*u  ^YithoT  thftr.  aK-^vix  s*^  ihhX  ii  shouid  S.ia:  irwf*ris 
ihi''  v.y-o;;  y..s-.«;  ,.t  ih;^  t-yoK-ir..  and  onl  of  tho  fiftid  of  visi.ir.. 

"It  ::^'  ,v,'.i>..\-  Nh,v,;':,?  bo,Vin>r  c*;it^  dotji*-}i<vi  diiriTj:  iht- ftno:i:;i: 
A^   vi.T.-^.',"   s,--. I.', -:•:,:  ...r..  -.1   rr.nst   bo  fXt^Yi^-^toa 

"i^,.:    :':-:r    .:.-..>;..;    r.tfix  'iv    s^.*-   dis::v"»sod   iha:  i:   is  "St-rrrT  ti*iT  t 
.•/..'  ■;.:  <.■..•.*;■:■,.•..  u:  u  \^i\v:  .■:'  thr  :';7»"i;n-.io.roT!.'^\  bn:  rasiior : :  T:*i*3 

'    N     ■■         ..       '.       ...   •     '..,         -.fp^t.i,      ..V..-      rif      «;V-ft        ii7»'"'0'tffh*       rtt' 

.■■'••>  T>  :hoT. :';!!"  nj.'isi  f*pTC0Tiri J*: f  Ti'iffci.     Tr.ismf-y 
^  "      '      ■"     i-.\«.::       T'hr    .7is:Ti;nioi]T  sh.n/jv^    :»f    :l:t  ».':j:f^ 

■   »  ■   ■.,  •    '■?.  .  r-.iTi.  : 'i;  s.-': :-r. »:»."*..  .'/•rr?r».l  it  ■?.!«>  Til'  Vi.]i:".  t 

^.         V''-    r.v:i!«i.  7>  n?  ^"   ftinih-'irhit    vii-!. 
" '.;   !v  sTmrt-/,  '.niurr  br  TOftMac  :"h^  n*--.'*.- 
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Tertieally  rather  than  baokwEurds ;  but  if  the  posterior  direction  be 
ahsolutfily  necessary,  it  must  be  adopted. 

AVlien  tlio  oapaiile  is  dense  one  ne?edle  will  not  suffice,  and  two 
must  be   employed,  and   the   rent    made   by  their   simultaneous 
action.     They  are  to  be  passed  a  little  obliquely  through  differenty 
paiis  of  the  coniea  neai:  the  mai^giu,  and  made  to  enter  the  capsul^ 
at  the  samo  point,  or  as  near  as  possible,  and  the  operation  com- 
pleted by  the  separation  of  their  points.     By  this,  there  is  no  drag 
on  the  vaseiilar  parts,  and  the  only  tissues  which  are  touched  the 
cornea  and  the  capsule  itself*     One  of  the  needles  may  be  made 
to  furnish  a  fixed  point  of  resistance,  from  which  the  other  can  b^ 
used  with  advantage.     It  must  be  ob%ious  that  by  this  measures" 
vtirious  manipulations  may  be  exercised,  according  as  circumstances 
may  demand.     A  band  or  bar  may  be  twisted  once  or  twice  round 
the  needles  and  broken  through.     It  is  material  that  the  aqueous 
humour    be    retained  during  the   operation*      Besides  the   greater 
facility  thereby  ensured  for  the  maiiipulatiou,  the  vitreous  humour 
does    not    burst    tlirough    the   pupil,    and  stretching  of  the  iris  is 
avoided,  and  inflammation  less  apt  to  ensue. 

The  vitreous  humour  should  not  be  pimctured  unneeessarily 
deep,  nor  imnecessarily  broken  up  when  the  capsule  is  attached 
posteriorly. 

Mr.  Bowman,  who  introduced  the  method,  insists  that  the  needles 
'^shoidd  be  cutting  for  a  twentieth  of  an  inch  at  the  spear  point,*' 
He  means  that  they  should  be  sharp. 

More  than  once  it  has  oocmTod  to  me  tliat  the  capsule  has 
Separated  in  a  mass  at  the  first  endeavour  to  form  a  central  apertxire. 
Extraction  should  follow  such  an  occurrence. 

It  is  always  safer  for  the  eye  to  make  the  aperture  in  tlie  eapside 
than  to  tear  the  capsule  away  from  its  eonneotions,  as  this  tears  the 
ciliary  processes,  and  may  produce  hajmorrhage  into  the  vitreous 
humour. 

Laceration  is  applicable  when  the  capside  is  more  or  less  adherent 
to  the  iris. 

The  capsule  may  be  disposed  in  a  ring  with  an  aperture,  but  an 
insufficient  one.  In  such  a  case,  laceration  \^ith  the  two  needles 
may  suit  best, 

A  bar  of  capsule  across  the  pupil  is  a  troublesome  disposition, 
because  it  is  always  associated  with  capsule  at  the  circimiferenoe, 
w^hich  is  generally  dense  and  very  adlierent.  It  is  rarely,  in- 
deed, that  a  cross  piece,  however  slight,  can  be  torn  tlirough  by 
pressure  with  a  needle,  even  though  it  be  attacked  through  the 
sclerotica.     The  two  needles  might  be   used;    or  division  eifected 
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with  an   iris  knife, '  especially  if  there  be  adhesion  of  the  carcum- 
fereniial  portion  to  the  ii'is. 

I  have  extracted  such  bars  on  several  occasions  with  the  sharp 
capsule  forceps.     The  fallowing  ease  is  in  point : 

A  sofl  ciitaract  had  been  removed  by  solution.  Several  attempts 
had  been  made  to  eut  tli rough  two  bars,  without  success,  for 
under  pressure  they  sank  into  the  vitreous  humour,  from  which 
they  sprang  unaltered  to  their  former  place ;  and  the  eye,  unfor- 
tunately the  only  available  one,  remained  with  this  impediment 
to  vision.  As  they  were  very  thin,  and  the  capsule  around  vevy  dense, 
and  the  iris  free,  I  used  the  sharp  oanula  forceps,  and  succeeded  in 
twisting  them  off.    Fig.  200  illustrates  the  eye  before  the  operation. 


The  second  representation  is  from  the  eye  of  an  adult  who  had 
undergone  the  operation  for  solution  under  the  hands  of  a  late  dis* 
tinguished  surgeon.  When  the  iris  was  in  a  natural  state,  the  eye 
was  nearly  useless  from  the  obscurity  of  the  pupil. 

It  was  a  question  whether  the  sharp  forceps  were  applicable ;  how- 
ever, they  were  used,  and  sueceFsfully :  the  broad  but  thin  central 
piece  of  capsule  eame  away,  and  the  ring  that  remained  was  quite 
out  of  the  way,  when  the  pupil  was  undilateih 


Fm.  2Ct. 


If  thf»  capsule  be  nut  much  thickened,  a  central  apf^rture  may 
be  made  with  the  second-sized  iris  knife.  If  much  tliickened^  it 
will  sink  before  the  point  of  the  sharpest  knife  ;  and  if  attached  to 
the  iris*  probably  tear  it  fron^  the  choroid. 
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A  pupil  which  is  quite  closed  by  capsule,  falls  under  the  classifica- 
tioii  of  treatment  by  artificial  pupil, 

OhHtntction  by  posterior  capsuiCf  which  ia  imbrohen^  or  dkpmed  in 
thrmds^ 

A  sufficient  aperture  may  be  made  in  the  first  instance  by  tearing 
the  capsule  across,  with  the  needle  passed  tlii^ough  the  sclerotica,  so 
as  to  aflbrd  more  leverage.  If  it  be  contracted,  extraetion  may  he 
applicable. 

In  the  seoond  iuBtanoe  I  have  always  succeeded  in  clearing  an 
aperture  with  one  needle.  If  hiBmorrhage  within  the  eye  should 
arise  before  the  operation  is  finished,  further  proceedings  must  be 
delayed. 

In  many  eases  in  which  capsule  needs  removal^  the  operator  must 
rely  nn  liis  judgment  and  knowledge  to  select  and  to  apply  that 
operation,  or  the  combination  of  such  operations,  as  may  seem  most 
desii'able  to  effect  his  ohjeet. 

T\nTon  the  pupil  has  been  so  reduced  that,  even  if  tolerably  cleared, 
there  will  scarcely  be  enough  space  for  the  passage  of  the  lights  the 
fiase  is  a  proper  one  for  an  ariifieial  pupil, 

Capsule  paiiially  detached,  or  torn  through,  may  not  readily  roll 
up.  I  liave  seen  instances  in  widch  it  remained  unchanged  for  two 
months,  and  even  more»  but  then  oontraeted. 

After  an  operation  the  pupil  should  be  hej^t  dilated  till  all  chance 
of  adhesion  has  passed  away. 

Inflamnmfion  qft^n  JbUotm  these  operations,  and  when  the  capsule 
has  been  cut  or  torn  it  may,  by  uniting  the  divided  edges,  i*ender 
al)ortive  all  that  hcus  been  done.  It  may  do  more  than  this  by 
damaging  the  eye. 

As  a  final  remark  I  may  say  that  extraetion  of  capsule,  except  with 
the  sharp  canula  forceps,  is  always  attended  with  risk  to  the  eye, 
and  should  not  be  undertaken  whefi  tlie  capsule  may  be  treated  by 
some  of  the  other  measures  which  I  have  given. 
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The  sucking  out  of  an  opaque  lens  is  among  the  oldest  of  the 
operations  for  cataract  on  record »  for  we  learn  that  it  was  practised 
by  the  Arabians  in  the  fourth  centmy.  It  has  fallen  into  disuse  and 
has  been  revived  many  times.  M.  Blauchet  practised  it  during  the 
present  century.  He  cut  the  cornea  with  a  Urge  cataraet  needle,  and 
introdueed  a  sharp-pointed  tube,  with  which  he  punctureil  the  capsule 
of  the  lens.  He  then  atta4'bed  an  Anel's  syringe  to  the  tube,  and 
pumped  out  the  opaque  material. 
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To  Mr.  T.  rridgen  Teale  is  duo  the  merit  of  again  introducing 
th#^  operation.  The  instrument  wliieh  be  advocates  for  the  purpo&e, 
and  calls  a  "  guctioii  curette/-  is  in  principle  precisely  similar  to  one 
which  had  heen  previously  invented  hy  Mr»  Greenway,  of  Plynmuth, 
and  described  by  him  in  tlio  **  Medical  Times  and  Gazette,"  I860,  for 
the  piupose  of  making  an  artificial  pupil. 

The  impression  which  I  received  respecting  the  operation  from 
cases  which  came  under  my  notice  was  unfavourable.  As  it  was 
possible  that  the  faibu-es  w^ere  due  to  inefficient  operating,  I  wrote  to 
Mr.  Teale,  and  asked  him  to  be  kind  enough  to  give  mo  some  facts 
connected  with  his  instrument,  and  the  method  of  using  it,  together 
with,  any  circumstances  which  bear  on  the  subject.  He  promptly  sent 
me  a  communication,  which  I  append  a  little  condensed,  together 
with  the  acoorapan^"ing  woodcut, 

Sftiiaijk  cantH,  Ail  full-bodied  oomplete  cataracts  in  persons  under 
the  age  of  forty,  llcrciu  are  included  cataracts  spontaneously  foraied; 
diabetic  cataracts,  a  most  favourable  class  ;  traumatic  cataracts,  in 
which,  from  the  rent  in  the  capside  being  of  moderate  extent,  the 
eye  remains  quiescent  until  the  cataract  is  entirely  developed;  in 
complete  cataracts,  which  have  been  rendered  complete  by  the  care- 
ful puncttu*ing  of  the  anterior  capsule. 

UftHt(itah/e  caise^.  Incomplete  or  immature  cataracts,  in  wliich  por- 
tions ai'e  transparent  and  glutinous,  and  would  require  gi'eat  suction 
force  to  draw  them  into  the  curette ;  traumatic  cataracts  in  which  the 
eye  is  in  a  state  of  excitement,  or  involved  in  iritis,  or  where  there 
has  been  rupture  of  the  posterior  capsule^  or  in  which  from  lapse  of 
time  the  bulk  of  the  cataract  bos  boeu  so  far  reduced  that  the  anterior 
and  posterior  capsules  are  almost  in  contact.  Cataracts  w^hich  ai'e  con- 
genital, or  have  formed  in  early  life,  or  are  of  traumatic  origin,  and 
have  undergone  wasting  and  calcareous  degeneration. 

Imtrummt,  The  glass  stem,  five  inches  in  length,  allows  the 
operator  to  watch  the  progress  of  the  suction.  The  india  rublH?r  tube, 
eleven  inches  in  length,  and  fiu-nished  with  a  mouth-piece,  allows  the 
operator  to  apply  the  suction  either  with  considerable  force,  or  with 
the  most  exquisite  gentleness,  and  to  use  his  tongue  as  a  piston  under 
the  most  perfect  control. 

Thetubidar  curette  is  the  most  critical  portion  of  the  instnmient, 
and  the  one  in  which  deviations  from  a  correct  form  are  most  liable 
to  lead  to  disappointment.  My  original  idea  was  taken  from  the 
old-fashioned  curette  used  in  flap  extractions.  This  was  roofed  in  so 
as  to  form  a  tube  with  a  small  opening  near  its  extremity.  In  size 
and  curve,  the  original  was  all  that  could  be  desired,  but  it  has  been 
improved  by  being  shortened  to  five-eightliB  of  an  inch,  and  by  being 
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Blightly  convex  on  its  upper  surfacje,  instead  of  hemg  iat,  the  whole 
oaHbro  ooeup^dng  an  opening  in  the  cornea  no  Isu-ger  than  wuuld  he 
re<]nlrefl  for  the  comnion  enreite.  The  point  should  he  as  nnind  and 
hlnnt  as  possible,  ai)d  the  opening  in  the  upper  eiufaco  should  he  in 
size  eqnal  to  tlio  seetiun  of  the  tnbe,  and  as  near  to  tlie  extremity  as 
the  rei|uii'ed  bluntness  will  permit.    In  the  larger  fignre  A  i^opresents 


the  miretto,  U  the  glass  tube,  C  the  india-rubber  tnhe.  In  the 
Bnialler  tignres  A  A  represent  tlie  enrette  in  full  siy.e,  in  profile^  and 
in  front.  A  motHlieation  has  been  iiitrodueed  into  several  instruments 
which  Inis  proved  to  he  a  serious  defect.  In  order  to  iacilitate  the 
aceess  of  the  lentieiilar  matter  to  the  opening  in  the  cin-ett^,  side 
notches  were  made  in  the  margin  of  the  aperture,  thus  defeating  the 
cardinal  point  of  sat'oty,  (hat  the  corfwa  ahould  act  as  a  atop-ralrv^  when 
drawn  down  upon  the  flat  margin  of  the  orifice,  and  defend  the  his 
and  0}'e  from  the  dangerous  eifeots  of  prolonged  suction.  For  a 
short  period  I  used  such  an  instnnent,  and  was  annoyed  by  the  diffi- 
culty of  avoiding  injury  to  the  iris. 

Iklaih  of  the  opvmtioiu  l^ird  stufje.  The  pupil  having  been  well 
dilated  by  atropine,  and  the  eyelids  fixed  by  tlie  wire  retractor,  the 
eyeball  should  l»e  steadied  by  conjunctival  forceps  in  the  left  hand  of 
the  operator,  whilst  the  opening  in  t!ie  cornea  is  made  by  a  needle  of 
Biifficient  mdth  held  in  his  right  band.  The  needle  should  enter  the 
cornea  at  a  pjint  opposite  the  margin  of  the  fully  dilated  iris,  and 
passing  obliquely  tlurough  the  substance  of  the  cornea,  should  enter 
the  anterior  chamber  at  a  point  opposite  to  the  margin  of  the  pupil 
when  of  medium  size.  Such  a  vah^ilar  opening  will  provide  that 
there  is  no  scar  in  front  of  the  pupO ;  that  the  wound  is  not  so  near 
to  the  attached  majrgin  of  the  iris,  as  to  favom*  prolapse  of  the  iris 
or  adhesion  of  it  to  the  corneal  wound,  and  that  the  curette  may  not> 
when  introduced,  rest  on  or  bruise  the  iris. 

Second  stage,     EOiciont   rupture   of  the   anterior   capsule,      Tliis 
is  perhaps,  the  most  diflicult  and  unportant  part  of  the  operation. 
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Sometimea  Mr.  Teale  tears  the  capsule  by  two  needles  before  makitigf 
the  opening  in  the  coniea.  On  the  whole,  however,  he  thinks  the 
best  metlioil  is  to  effect  a  free  opening  mth  Graefe's  cjstotome  passed 
through  the  opening  made  by  the  broad  needle,  care  being  tsken  to 
carry  the  instrument  to  the  op|KJt>ite  edge  of  the  pupil  before  making 
any  breach  in  the  capsule,  for  the  simple  reason  that  the  object  of 
tins  step  ia  not  merely  to  liberate  the  cataract,  but  also  to  ensure 
euch  a  tearing  up  of  the  auteritir  capsule  that  it  may  curl  bock  from 
the  area  of  the  pupil  and  be  lodged  behind  the  iris.  At  the  same 
time  he  endeavours  to  avoid  injuring  the  posterior  capsule,  a  caution 
to  be  especially  borne  in  mind  in  those  eases  in  which  the  anterior 
capsule  is  tough,  and  in  traumatic  cataracts,  in  which  the  lens  has 
been  much  reduced  in  bulk  by  absorption. 

nini  stmjc.  The  removal  of  cataract  by  suction.  The  op<;rator 
carefully  introducing  the  om'ette  through  the  corneal  woundj  the 
eye  being  still  fixed  by  the  conjunctival  tbrceps,  should  steadily 
hold  it  with  the  opening  looking  up  towards  the  cornea,  in 
the  area  of  the  pupil,  and  gently  bury  it  in  the  opaque  material, 
by  pressing  the  convex  surface,  not  the  pointy  backwards  to- 
wards the  posterior  capsule.  The  suction  power  should  then  be  care- 
fully applied,  and  continued  gently  as  long  as  opaque  matter 
comes  forward  into  the  pupiL  When  all  is  clear,  the  curette  nmy 
be  withdrawn,  aiul  the  e}'e  gently  rubbed  thnjugh  the  upper 
eyelid,  which  will  bring  into  the  pupil  any  remains  of  cataract  that 
may  have  been  lodged  behind  the  iris.  The  curett43  must  on  no 
account  be  swept  either  in  front  or  behind  the  iris  in  search  of  por- 
tions of  cataract.  If  the  suction  be  continued  after  the  cataract 
has  been  removed,  the  cornea  is  drawn  down  upon  the  opening  in 
the  curette,  blocks  it  up,  and  thereby  arrests  the  suction  before  the 
ii'is  can  be  drawn  into  the  tube  and  so  injured.  In  the  more 
tenacious  forms  of  cataract^  considerable  suction  power  must  be 
exerted. 

Oeneral  eonehmom,  **  If  the  operation  have  been  efficiently  per- 
formed, it  will  be  found  that  the  cataract  has  been  completely  with- 
drawn fi-OTu  the  eye  through  an  opening  no  larger  than  would  be 
requii'ed  by  the  conmion  curette,  without  rupture  of  the  posterior 
capsule,  and  with  such  complete  division  of  the  anterior  capsule  that 
it  baa  disappeared  completely  betind  the  iris.  It  wiU  also  be  found 
in  such  cases  that  recovery  is  most  speedy,  that  the  operation  is  fol- 
lowed by  little  or  no  irritation  of  the  eye,  that  the  patient  in  a  week 
or  less  can  read  No.  1  Jaeger,  and  that  the  conditions  which  usually 
produce  opacity  of  capsule,  and  demand  secondary  operations,  have 
been  guarded  against.     In  one  of  my  cases,  the  patient  could  retid 
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No.  1  Jaeger  ioiniediutely  after  the  operation.  Several  oiliei*^  have 
beeu  so  well  on  the  tliird  or  fourth  duv  that  thay  could  return  home 
into  tlie  uountry.  Very  few  eases  have  required  seeoudary  operatiou 
for  opaque  capsule.  I  have  rarely  seen  the  operation  followed 
by  destrnetive  inflammation  ;  never  as  far  as  I  can  remember 
where  the  cataract,  on  the  posterior  capsule,  has  been  in  good 
condition. 

'*  I  am  hniily  convinced  that  within  certain  limits  extraction  by 
wnction  vtin  be  made  more  certain,  more  speedy  and  more  brilliant 
than  any  other  mode  of  removal  of  cataract,  and  that  we  are  now  in 
a  position  to  define  those  limits  with  tolerable  accuracy.*' 


TKEATMENT   OF    TRAUMATIC   CATAHAtT. 


This  demands  a  separate  notice.  When  the  lens  of  a  child  is 
wounded,  or  that  of  a  young  adult,  and  aqueous  humour  is  freely  j 
admitted  to  the  lens  tissue,  and  the  newly -farmed  cataract  is  not 
dislocated,  absorption  wdl,  in  all  probability,  proceed  satisfactorily. 
The  more  the  capsule  has  been  torn,  the  quicker  will  be  the 
absorption.  Also  the  j^ounger  the  patient,  the  more  rapidly  will 
the  pupil  be  cleared^  and  the  less  the  irritation  from  the  swollen 
catoiiict. 

,    Every  means  should  be    adopted  that  will  tend  to  reduce  any 
existing  inflammatory  action,  and  thereby  favour  absorj^jiion. 

When  some  of  the  lens  tissue  is  in  the  anterior  chamber  of  the  eye, 
or  blocks  the  pupil,  it  would  be  unwise  to  interfere  as  a  matter  of 
routine,  and  in  the  absence  of  symptoms, 

Cessation  of  pain  in  the  eye^  or  the  reduction  of  vascularity,  is 
sufficient  evidence  that  the  eye  is  recovering  from  the  injury ;  and  aa 
the  vascular  symptoms  decline,  so  is  the  organ  rendered  more  and 
more  safe  from  any  disturbance,  imsing  out  of  any  initation  from 
the  cataract. 

When  an  eye  has  been  much  damaged,  and  there  is  displacement 
of  the  lens  tissue,  it  can  scarcely  ever  be  told  in  the  first  instance 
whether  any  existing  sutfering,  or  inflammation^  arises  from  such 
Jissuo  being  in  the  chamber  or  not.  Now,  OB  much  danger  to  th^ 
f  ©ye  would  be  incmxed  by  operating  when  traumatic  inflammation  is 
present,  the  prudent  plan  is  to  watch  the  case,  and  to  be  guided  by 
its  course. 

If  irom  the  amount  of  broken  lens  in  the  chamber,  or  from  the 
swelling  of  the  lens,  pain  should  come  on,  particularly  of  a  neuralgic 
oharacter,  either  in  the  eye,  or  in  the  head,  the  broken  lens  tissue,  or , 
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the  opiwiue  lens,  must  be  removed.  The  neoefisity  for  thus  oporatinp, 
will  increase  after  puherty  with  the  age  of  tho  patient,  hecaiwo  the 
lens  gets  firmer  in  all  its  parts,  and  the  denser  centre  of  it  vn]l  act 
more  injuriously,  if  it  gets  dislocated. 

To  extract  soft  lens  tissue  the  grooved  needle  recommended  by  the 
late  Mr.  AValker,  is  very  effectuaL 

The  follomng  sketeh  shows  tlie  instrument,  delineating  the  groove 
tln^ugh  which  the  broken  lens  escapes ;  but  it  is  a  little  smaller 
than  the  originah  I  keep  a  aecoud  instrument  which  is  much 
larger. 


Fio.  «<K>, 


To  ejteetitc  the  exfmcfion.  The  pupil  should  be  fully  dilated, 
and  the  needle  passed  tlirough  the  cornea  and  well  behind  any  dis- 
located soft  matter,  which  will  readily  gush  out,  or  enough  of  it 
to  give  relief,  tlirough  the  groove,  along  with  the  aqueous  fluid. 
A  soft  cataract  in  position,  which  has  been  more  or  less  macerated 
by  the  action  of  the  aqueous  humour,  may,  if  it  seem  to  irritate, 
be  Bufiiciently  reduced  by  this  instrument.  In  such  a  cajse  it 
will  be  necessary  to  pass  the  point  through  it,  and  a  little  into 
the  vitreous  huraoui'. 

When  the  nucleus  of  a  lens  is  dislocated  and  produces  irritation, 
it  shoidd  be  extractcJ. 

If  the  nuolous  were  so  situated  in  the  posterior  chamber,  that  the 
removal  of  a  bit  of  the  iris  by  excision,  would  faciUtato  its  extraciion, 
a  portion  must  be  saerifioed. 

When  the  lens  beeonies  opaque  from  an  injury  mthout  the  eyeball 
having  been  wounded,  or  when  tlie  wound  which  causes  it  to  bo 
opaque,  may  be  very  slight,  scarcely  more  than  penetrating  the  cap- 
Bule,  which  heals  quickly,  the  case  must  be  treated  as  one  of  ordinary 
cataract. 

In  addition  to  the  arguments  which  have  been  used  in  favour  of 
operating  when  only  one  eye  is  aifected,  must  be  added,  that 
this  cataract  is  particularly  prone  to  set  up  that  irritation  which 
engenders  sympathetic  ophthahnitis. 

Secondary,  or  capsular  catfl^act,  which  may  ensue,  offers  no  peeU' 
liarity  for  treatment.  It  is  more  likely  to  ocfjur  as  the  patient  is 
older. 

The  irequoiit  eomplicatioDB  of  tiaumatic  cataract  with  other  Uwiiiu 
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of  the  eye,  to  which  I  have  before  alluded,  is  always  to  be  expected  I 
and  looked  for. 

Spfif'facieJi  are  required  after  the  renmml  ofctitaraci.  At  p.  262,  under 
the  head  of  Cataract  Spectacles,  will  be  found  instructions  for  their 
selection.  Only  one  remark  is  neceeeary.  After  the  ojieration  for 
extraction,  the  form  of  the  cornea  is  nearly  always  altered.  It  is 
irregulaTj  an  etfect  of  the  healing  of  the  wound. 

Acquired  almoniial  regular  nstigmatiani  is  produced  in  a 
greater  or  lessor  degree,  and  accordingly  interferes  with  the 
aoutenesB  of  vision.  The  remedy  is  the  use  of  a  epherico-cylindrioal 
lens,  llules  for  discerning  the  astigmatism,  and  selecting  the  lens, 
will  be  found  in  the  chapter  on  the  Anomalies  of  Accommodation, 
ftc.  That  the  disturbance  is  not  naually  of  any  practical 
moment,  I  conclude  from  the  sufficiently  perfect  sight  my  patients 
obtain  with  spherieal  lenses  alone,  for  I  have  met  with  no  diffieidty 
in  the  matter,  and  I  must  confess  never  to  have  employed  any  others. 

SPONTANEOUS   DISSLOCATION    OF  THE   CHY8TALLIXE   LENS. 

The  lena  is  found  more  or  less  moved  from  its  position  in  cliil- 
dren  and  young  persona,  without  any  apparent  co-existing  disease  of 
the  eyeball,  except  occasioually,  tremulousness  of  the  iris,  which  is, 
no  doubt,  an  ellect  of  the  troubled  lens. 

The  condition  must  be  referred  to  a  congenital  origin.  All  the 
evidence  points  in  that  direcvtion.  There  is  the  discovery  of  it  in 
childliood  ;  its  symmetrical  existence  ;  arrest  of  the  development  of 
the  lens ;  myopic  formation  of  the  eyeball ;  hereditary  influence,  as 
recorded  liy  Mr,  J.  Dixoo,  a  mother  and  her  three  sons  hiiviug  been 
so  affected,  lint  what  is  the  precise  nature  of  the  cause  we  have  not 
discovered.  If  it  occur  in  fcetal  life,  as  I  suppose,  it  must  be 
late,  because  the  lens  does  not  seem  loss  in  size  than  that  of  a 
child  of  full  growth.  Of  course  the  lens  does  not  grow  after  its 
connections  ai'e  more  or  loss  destroyed.  Should  it  cease  to  grow 
with  the  rest  of  the  eye,  there  must  be  stretch  and  strain  on 
the  zonula,  together  with  some  separation,  and  the  adhesion  between 
the  posterior  capsule  and  the  hyaloid  membrane,  must  be  likewifia 
inteiTupted,  Some  unknown  circumstance  would  deteiTnine  the 
du'ectiou  in  which  the  separation  would  occur.  Arrest  of  develop- 
ment, or  of  growth,  w^ould  accoimt  then  for  the  dislocation. 

SyniptomH,  The  deformity  is  generally  recognised  in  childhood,  in 
consequence  of  some  degree  of  defective  sight.  The  degree  and  the 
nature  of  the  defect  will  depend  on  the  amount  of  the  dislocation. 

The  subjective  phenonema  might  be  passecl  over,  except  that  th< 
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should  determine  the  treatment  to  be  adopted,  Aceommodatian 
i»  lost,  because  the  lens  cannot  be  aeted  on  bj  the  miliary  muscle. 
Objects  may  appear  confutved,  or  broken,  on  Eiecount  of  some  of  the 
rays  of  light  reaching  the  retina  through  the  lens,  and  some  by  the 
side  of  it,  Sometimet*  the  jiriBmatio  effect  of  the  lens  causes  them  to 
appear  double,  or  farther  multipliod.  ^Vlien  the  pupil  is  contracted, 
and  the  free  edge  of  the  lens  is  covered  by  the  iris,  vision  may  appear 
to  be  myopic,  but  that  it  is  not  so,  is  proved  by  ooneaye.glassee  not 
giving  any  benefit.  It  may  seem  also  to  be  astigmatic.  If  the 
pupil  Le  dilatud  and  the  edge  of  the  lens  is  uncovered,  so  that  light 
reaches  the  retina  without  passing  through  the  lens,  vision  will  be 
hypermetropic. 

The  objective  phenonema  are  unmistakable.  The  lens  is  usually 
ilisplaced  upwards,  and  inwards;  it,  hnwever,  may  be  twisted  in  any 
dirertion,  or  quite  turned.  This  includes  slight  displacement  within 
the  ciliary  processes,  with  the  maintenance  of  much  natural  attach- 
ment, and  removal  &*ora  the  optic  axis,  with  complete  separation  of 
all  natural  attachment. 

When  the  lens  is  transparent,  the  edge  which  is  forwards,  appears 
as  a  dark  curved  line,  or  creecentic  shadow,  after  the  manner  shown 
in  this  sketch. 
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The  lens  may  be  partially  opat|ue,  of  which  the  usual  manifestation 
at  first  is  in  marginal  stria). 

It  is  clearly  ascertained  that  trauepai'ency  may  remain  for  some 
yeai-s,  during  partial  attachment.  Opacity  comes  at  last,  but  pro- 
ceeds very  slowly,  and  idtimately  capsulo-lenticular  cataract  h 
formed. 

A  few  more  words  about  the  ophthalmoscopic  appearance.  Behind 
the  lens  will  be  a  red  field,  which  is  the  fundus  of  the  eye  not  in 
focus,  because  the  lens  is  the  object  looked  at. 

If  there  be  sufficient  dislocation,  and  the  pupil  be  dilated,  the  optio 
disk  will  be  seen  in  two  ways,  the  one  through  the  lens  distinctly,  tlie 
other  by  the  side  of  it,  indistinctly  and  liirger. 

Treatment,  Three  things  are  to  be  considered  :  The  expectancy  of 
the  case  ;  the  state  of  vision  ;  the  general  condition  of  the  eye. 

By  expectancy  is  meant,  the  fate  of  the  eye  if  left  alone  ;  what 
may  happen  if  nothing  is  done.      The  abortive  misplaced  lens  maji 
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renittin  tninspftrait  for  ymxn^  if  thn  <li«i|ilai)om(9iit  )m  Birnply  omioiitrioy 
Hlighty  Mill  not  furira  thmi  itiA  fnBr#»  i>hyNi(!iil  (lofted  firrHlur^fMl  by  the 
growing  of  the  reet  of  the  eye«  Of  oriiirm)  thoro  in  alwiiyH  iho  (M^n- 
tingenoy  of  inoryNMOfl  luxation  hy  any  frmio  arifJn^  on  iho  oyobalL 
Displacement,  therMf/>ro,  alon#%  worilrl  not  in  itfMflf  bo  n  goo<l  ^ound 
for  interfering.  I  am  jimtifiorl  in  ^nyinK,  '*  tlio  aboHivo  Iohh/'  bfu*auHo 
moh  has  been  prov«9<l.  A  hum  oxiriu^tod  hy  Mr.  Hr^wniun  from  a 
man  twenty-two  yeani  of  ago,  provod  to  bf*  **  loo  Hmall  unr]  Iin) 
convex,  Tory  like  tlio  lonn  of  a  yoiin^  (^hild.**  Of  anollinr  piitiont 
eighteen  years  old,  ho  writf^n,  "tiio  loiimm  aro  HfM*n  in  about  flio  uppor 
two-thirds  of  the  pupiU,  boin^  dinpbiond  upwanlH,  aH  woll  hh  loo 
small  and  false  in  nhnpn.  >\)r  llin  lowor  marf^iiiH,  iuHtead  of  Iming 
regularly  curved,  pnfflf*nt  mtvoral  ninnoHitioH/' 

Blight  im}9erfec)tion  of  sight  would  not  juHtify  any  in^atnuMil,  ox(^«!pt 
that  to  be  derive^l  fn^ni  optiral  ap])lian(?cp.  I'lio  near  an<l  tiio  far 
point  should  )hi  asooH.aino<l,  tlm  llnid  of  viHion  toHUvl,  and  b^nHes 
tried,  while  tho  pu|>i I  Ih  natural  and  dilatnd.  If  a  pationt  ran  hoc 
sufficiently  woll  to  finablo  him  to  )io  fairly  (;du(^aiod,  or  to  follow  any 
occupation  by  wliifth  bn  oim  ^oi  \m  livoliliood,  witliout  the  uho  of 
a  lens  of  any  kind,  or  wiili  it,  I  am  quite  Huro  that  nothing  should  bo 
done.  Thin  advico  ban  Imhmi  twirn  ac^tc^d  on  by  tho  jiaronts  of  two 
children,  alnjut  whom  1  bavo  boon  conHultod.  But  if  from  the  nature 
of  the  dinpIiMMimoiit,  or  from  the  Ions  iMjroming  moni  or  Ichh  opaque^ 
useful  Higbt  iH  bmt,  tnMitm(?nt  for  removal  of  tho  b>ns  it)  imponitive. 

Again,  if  tboro  bo  ovidnnoo  in  the  gnnoral  condition  of  tho  eye  of 
inflammatory  diHturlMUKJf^  arising  out  of  irritation  from  the  disphiced 
lens,  not  a  moment  Mbould  ))o  lont  in  ridding  the  eye  of  it,  because 
destruotlon  of  night  woidd  most  assuredly  follow.  An  overgrown 
girl  of  thirteen  was  bn>ug}it  to  mo  with  staphyloma  of  the  sclerotic 
coat  completely  around  and  close  to  the  cornea,  enlargement  of  the 
cornea,  with  semi-opacity,  much  pain,  extinction  of  vision,  and 
general  re<lness  of  tlie  left  eyeball.  Her  sight  had  been  defective 
from  childhood.  While  endeavouring  to  ascertain  the  cause  of  all 
this,  an  opaque  capsule  enclosing  the  lens  passed  forward  into  the 
anterior  chamber.  I  now  leanit  that  for  some  months  this  opaque 
body  had  been  observed  to  pass  fix)m  one  chamber  of  the  eye  to  the 
other.  It  was  at  once  apparent  that  all  tlie  morbid  action  was  pro- 
duced by  the  irritation  of  the  dislocated  part.  As  the  other  eye  was 
suffering  from  supposed  sympathetic  implication,  I  examined  it 
carefully,  and  its  lens  and  capsule,  quite  opcwiue,  were  seen  reclining 
backwards  in  the  vitreous  humour,  but  yet  retaining  a  slight  attach- 
ment to  the  lower  portion  of  the  suspensory  ligament.  The  necessary 
operation  on  the  right  eye,  that  of  extraction  of  the  lens,  was  followed 
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by  a  cessation  of  all  irritatiim.  The  smalliiess  of  tlie  lens  was  a 
matter  of  general  relhark  by  those  who  were  present.  The  parents 
of  the  girl  would  not  allow  the  other  eye  to  he  touched.  Here  were 
evidently  the  effects  of  a  lens  wliieh  had  become  quite  loose  after 
congenital  partial  dislocation. 

It  has  been  suggested  as  palliative  treatment  for  the  defeetive 
sight,  to  perform  the  operation  of  iriddesis  on  the  side  of  the  eye  from 
which  the  lens  has  slipped,  so  that  a  pupil  may  be  formed  under  the 
margin  of  the  cornea,  whei'o  there  is  no  lens,  ^iecording  to  the 
theory  of  tliie,  the  patient  would  see,  as  one  w^ho  has  lost  his  lens» 
and  would  require  cataract  glasses  for  near  and  for  distant  objeetB. 
I  have  not  any  practical  knowledge  of  the  operation,  and  I  very 
much  question  whether  the  practice  would  be  as  good  as  the  thoory, 
whether  there  would  not  be  disturbing  optical  causes,  aiising  out  of 
the  presence  of  the  lens  which  woidd  too  much  interfere  with  vision 
to  render  it  useful.  Besides  this,  if  the  lens  were  to  get  fartlior 
displaced,  and  to  set  up  irritation  in  the  eye,  its  removal  could  not 
bo  accomplished  without  such  complexity  in  operating  as  WTJuld 
render  success  very  questionable. 

For  the  removal  of  the  lens,  whether  opaque  or  not,  the  opera- 
tions for  solution  and  extraction  are  applicable,  but  the  latter  is 
the  more  generally  demanded,  As  a  rule,  the  former  slinuld  be 
cliosen,  only  when  the  lens>  whether  clear  or  semi-opaqiie,  or 
quite  cataractous,  yet  retainfi  much  of  its  attachment,  so  that  the 
absoriition  may  be  eondueted  in  f<iiH,  But  mtli  all  care  in  operating, 
complete  dislocation  is  apt  to  occur,  and  if  that  be  escaped,  tlje  empty 
capsule  may  separate  and  need  extraction.  The  only  case  in  ^\'hioh 
I  so  operated,  success  ensued.  I  beg  my  reader  to  see  whut  I 
have  said  relating  to  this  matter  under  the  head  of  Dislocation  of_ 
the  Crystalline  Lens,  in  the  chapter  on  Injuries  from  Mechanic 
Agents,  p.  428. 

The   mamier   of  perfomiing  the  operation  for  solution,  and 
exti-action,  under  the  unusual  circumstances,  is  given  in  the  chapter 
on  Cataract. 
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CIIArTER    XXXI. 

AFFECTIONS    OF   THE    CONJUNCTIVA,    AND    OF  THE 
SUB-CONJUNCTIVAL  AREOLAR  TISSUE. 

8KRTCH  OF  CONJUNCTIVITIS — SIMPl.E  CATARRHAL  OPHTHALMIA SEVERE 

CATARRHAIi  OR  PURUl^ENT  OPHTHALMIA — PURULENT  OPHTHALMIA 
OF  INFANTS fiRANlTLAR  CONJUNCTIVITIS — IDIOPATHIC  ERYSIPE- 
LATOUS     CONJX^NCmVITLS  PHLYCTENULAR       CONJUNCTIVITIS  

DIPHTHERITIC  OR  FIBRINOUS  CONJUNCTIVITIS CI'TICULAR  CON- 
JUNCTIVITIS  AFFECTIONS    OF     THE     SUB-CONJUNCTIVAL     AREOLAR 

TISSUE, 

KNIFE   FOR   DIVIDING   CHEMOSIS. 
(Fio.  271.) 

SoMB  of  the  affections  which,  in  a  strictly  technical  sense,  should  be 
included  in  this  chapter,  are  described  elsewhere  with  other  affections, 
being  grouped  generically  with  them,  or  classed  with  accidents. 

ANATOMICAL    SKETCH   OF  THE   CONJUNCTIVA. 

The  conjunctiva,  sometimes  called  conjunctival  sac,  is  a  muco- 
cutaneous membrane. 

The  palpebral  portion,  that  which  covers  the  tarsal  cartilages, 
consists  of  thick  connective  tissue  layers  from  tlie  skin,  very  intimately 
attached  by  areolar  tissue  to  the  tarsal  cartilages.  It  is  opaque  and 
light  rose  coloured.  It  has  small  cylindrical  papillco  to  within  half 
a  line  of  the  anterior  edge  of  the  eyelid.  The  epithelium  is  of  the 
pavement  kind.  The  surface  is  perforated  by  the  fine  openings  of 
the  simple  glands  in  its  texture. 


SXETCH   OV  COKJUliCTlVmS   IN   GENERAL. 
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Tho  oonjunfftiva  undergoes  much  cliang©  from  age.     In  youth  it  is 
very  tmigh,  nearly  colourless,  and  shows  hut  few  hlood  yessels.    Then , 
it  gets  thinner  and  weaker.     In  old  age  it  is  very  vascular,  and  I 
attenuated  that  it  readily  breaks  when  it  is  held  by  a  pair  of  forcepflbl 


SKETCH    UF   t'ONJVNCTlVITlS    IN    GENERAL, 

TVithout  some  knowledge  of  the  natural  history  of  priranry  inflain*] 
mation  of  the  conjunetiva,  its  efleets  eannot  be  sufficiently  understood^  j 
and  treatment  musfe^he  conduded  under  disadvantagen. 

The  phonomeim  of  increased  redness^  pain,  augraentod  heat,  the 
effect  of  byperiRmia,  tind  swelling,  due  to  effusion  of  eeruin  the  result 
of  congestion  rather  than  of  enlargement  of  the  blood  vessels,  art 
evidences  of  true  iuttammation,  any  one  of  which  may  be  in  exoess 
of  the  other,  or  any  the  least  marked.  They  ai-e  but  the  auti^?t  of 
the  affection,  the  developing  of  it  from  some  injurious  etimulation  of 
the  tissues  at  tacked.  This  is  not  necessarily  in  itself  a  spoiling  or 
destructive  process,  for  even  when  it  has  reached  a  high  state,  it  may 
decline  under  treatment,  or  without  it,  and  not  leave  a  trace  of  any 
mischief. 

Inflammation  of  the  conjunctiva,  in  common  with  that  of  all 
raucous  membranes,  is  attended  by  morbid  secretions.  This  is  indeed 
the  most  marked  phenomenon.  When  it  is  mild,  mere  mucus  or 
epithcHal  element  is  secreted.  This  scarc^ei}'  mingles  witli  the  tears, 
but  lies,  as  it  were,  rolled  up,  and  may  be  drawn  out  in  shreds.  It  i 
is  thicker  and  more  transparent,  the  slower  the  inflammation  proceeds, 
With  mere  vascular  a^'tion,  especially  when  quickly  developed,  the 
corpuscular  element  is  greater.  The  mucous  base  is  more  turbid, 
and  streaked  by  mucus  and  pus  cells.  Next  follows  in  develop* 
tnent  a  greenish- white  or  yellow  discharge^  from  the  preponderanoQi 
of  pus  cells.  Tho  several  i>roduets  in  the  rliseharge  are  the  same  nji 
those  from  other  inflamed  mucous  membranes.  At  tliis  stage  of  the 
disease  there  is  interstitial  exudation,  serum  is  poured  out,  and  liquor 
sanguinis  with  its  albumen  and  fibrine,  increasing  with  the  inten- 
sity of  the  inflammation.  Swelling  must  ensue,  Hicniorrhago^ 
into  the  parenchymatous  connective  tissue  is  common,  from  rupture 
of  the  capillary  loops.  The  nutritive  activity  of  the  cellular  ele- 
ments is  increased  by  the  addition  of  abnormal  cell  structures,  the 
product  of  the  inflamed  tissues,  as  well  as  by  that  of  the  leucocytes.! 
The  swelling  of  all  the  inflamed  parts  increases  till  the  inflammation 
has  reached  its  height.  The  palpebral  conjunctiva  swells  least, 
hecause  it  is  clt>soly  bound  down.  The  effect  of  tumefaction  on  the 
oculo-palpebral  mu\  ocular  iHjrtions  is  very  markwL 


848 


AFFECTIONS   OF   THK    rOKJlTNCTIVA, 


The  cnlnur  of  the  hyperemia  vnries  according  to  its  variety,  that  is, 
whether  it  is  active  aod  ai'terial,  or  meohanieul  and  venous^  And 
again,  whether  the  oonjnnctiva  alone  be  hypera)mic,  or  i^-ith  it  the 
eiib-oonjunotival  tissue  and  the  sclerotic  eoat.  It  is  further  modified 
by  the  condition  of  the  epithelium,  by  which  are  produced  tints  of 
rose,  or  lihic,  or  yellow,  or  broT^^n. 

In  a  favourable  termination  the  inflammation  lessens,  th©  conjunc- 
tiva becomes  pale,  %nmkled  and  soft,  although  the  blood  vessela 
remain  enlarged.  Afterwards,  the  interstitial  inilamniS,tory  growths, 
the  result  of  proliferation,  disappear.  The  I>lood  yessels  contract,  and 
the  surface  tissue,  which  bad  been  morlddly  affected  by  the  inflam- 
mation, is  either  atrophied  or  thrown  off,  and  normal  epithelium  is 
restored. 

A  reduction  in  the  quantity  of  abnormal  secretions  is  simultaneous 
with  the  reduction  of  the  inflararaation.  The  pus  element  declines, 
the  mucous  basis  gets  thinner  and  more  transparent,  until  at  last  the 
normal  conjunctiva!  mucus  is  restored,  and  all  parts  look  healthy. 

Unfavourable  terminations  are  not  uncommon.  Complete  or  in- 
complete degeneration  of  the  conjimctiva,  chronic  catarrh,  or  hyper- 
plastic conditions  may  ensue.  Slightly  mai^ked,  however,  in  the  ocular, 
more  marked  in  the  oculo -palpebral,  and  still  more  apparent  in  the 
palpebral  portion. 

The  several  primary  and  secondary  conditions  must  be  examined 
in  detail :  for  this  purpose,  on  accoimt  of  the  range  of  symptoms,  and 
also  the  treatment,  grouping  under  heads  is  reqiasite. 
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SIMPLE   CATARRHAL,   OR    EPITIIELL\L   OPHTHALMIA, 
THE    MUCOUS    VAKIETY* 


This  w  the  mlldi'd  and  roftimofwfif  form  of  mpjunetival  hiflammatm^ 
and  although  it  is  generally  seen  in  those  peraons  who  have  disordered 
heahhj  it  may  appear  in  any  one,  and  at  any  period  of  liie,  from  the 
earbest  existence,  to  very  advanced  ago.  But  it  is  most  common  in 
early  lite,  and  new-born  infants  oilen  have  it.  It  just  reaches  its 
height  without  inflicting  damage  on  any  of  the  ooiJar  tissues  or 
appendages,  and  when  there  is  abnormal  secretion,  which  is  the  rule, 
it  19  scanty,  and  consists  of  mucus,  or  of  pus  added  to  it  in  a  small 
proportion.  It  involves  the  conjunctiva  and  its  ramifications  in  the 
Meibomian  duets,  the  canaliculi,  and  the  ducts  of  the  lacrymal 
gland* 

Stjmptoim^  in  their  order  of  development.  Itching.  A  sensation 
of  sand,  or  dust»  or  grit  in  the  eyes.  The  deception  is  produced  by 
the  isensitive  palpebral  conjunctiva  rubbing  against  the  enlarged  and 
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prnjnnting  blood-vessels  of  the  sclerotie  portion  of  the  Bamo,  Adhesion 
of  the  e^lges  of  the  eyelids  in  the  night.  Redness  of  the  palpebral 
and  reticular  redness  of  tlxo  rest  of  the  eonjnnctiva.  The  undue 
<Kjlonr  is  not  vivid,  but  like  brickdust,  or  bluish,  or  it  has  a  tint  of 
lilac  or  Wolet.  This  is  because  the  h jpenomia  is  conjunctival.  The 
vascidar  network,  which  consists  (^Idefly  of  veins,  moves  with  the  con- 
junctiva when  it  is  raised  or  diitwn  from  the  eyeball  There  are 
often  many  spots  or  blotches  of  extravasated  blood  deposited  in  the 
meshes  of  it,  varying  in  size  from  a  pin's  head  to  the  brearlth  of  the 
cornea.  Hiomorrhage  is  a  common  result  of  this  form  of  hyperiomia. 
It  may  occur  from  the  passage  of  the  red  corpuscles  of  the  blood 
thrr^iigli  the  capillariet?,  or  from  rupture  of  them. 

While  the  degree  of  the  hypera^mia  of  the  ocular  and  the  oeulo- 
palpebral  portions  of  the  conjimctiva  is  unmistakable,  that  of  the 
palpebral  portion  is  not  8f>  apparent.  It  must  be  judged  of  indirectly 
or  inversely,  by  the  extent  to  which  the  Meibomian  glands  are 
obw'ured. 

The  arrangement  of  tlie  blood-vessels  on  the  ocular  conjunctiva  is 
i-etieular  or  are(  >lar.  Fig,  272.  But  it  might  Ije  obscured  by  f  hcuiosis, 
or  rendered  less  definite  by  the  co-existence  of  hyi+ertemia  of  the 
eelerotica. 


Fi<j.  «72, 


While  thus  speaking  of  this  conjimotival  inflammation  in  inrlividual 
description,  it  must  not  be  suppoBcd  that  there  is  a  definite  line  to  the 
diseased  action.  Anastomosis  of  the  blood-vessels  renders  this  impos- 
sible. The  vessels  of  tlie  sub-conjunctival  tissue  partieidaily,  and 
those  of  the  sclerotica,  are  in  Bonie  degree  alfeeted.  When  they  are 
more  than  usually  influenced,  they  may  be  readily  discerned  as' being 
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There  are  scarcely  any  constitutional  symptoms,  unless  the  mucous 
membrane  of  the  nose  and  that  of  the  frontal  sinuscB  participate,  when 
there  is  generally  catarrhal  fever,  with  headache,  heat,  chills,  a  foul 
tongue,  imjMiirGd  appetite,  and  j>erhaps  sickness. 

Both  eyes  are  usually  attacked,  not  always  at  the  same  time; 
and  if  separately,  the  second  is  involved  just  as  the  other  is  getting 
well. 

Whatever  may  be  the  degree  of  the  s3nuptoms,  they  are  usually 
more  marked  in  the  evening,  but  decline  when  the  patient  retires  to 
rest.     Sleep  is  not  interfered  with. 

In  very  severe  eases,  the  eyeliils  participate  in  the  inflammation. 
It  is  then  only  tliat  an  appreciable  elevated  local  temperature  occurs, 
but  it  is  of  short  duration, 

Mihl  caf(irrh(tl  opkfkahuifL  In  this,  which  is  uRually  described 
as  slight  inflammation  of  the  conjunctiva,  tlio  s^^^nptomsof  ophthalmia 
are  not  fully  developed.  Tliere  is  slight  h^'pei'fGmia  and  a  sensation 
of  grit  iu  the  eye,  with  itching,  stiiFncss,  and  heaviness  of  the  eyelids, 
as  if  they  cannot  be  kept  open,  with  or  withuut  adliesion  of  tlieir 
edges  at  night.  But  only  the  palpebral,  and  the  oeulo-palpebral 
portions  of  the  conjunctiva,  together  with  that  over  the  caruncle  and 
the  semilunar  fold,  are  slightly  8\Vblleu.  There  is  no  appeai'ance  of 
mucus,  or  there  may  be  exceptionally,  but  a  shred  or  two  lying  in  the 
lower  ooujunctlval  sinus,  and  seen  only  when  the  eyelid  is  pulled 
from  the  eyeball,  or  a  little  of  it  collected  at  the  inner  canthus, 
in  a  fresh  state,  or  dried  into  little  yellomsh  or  brownish  cnists.  The 
symptoms  are  much  aggravated  by  exposure  to  wind,  especially  cohi 
wind,  and  then  laerymatiou  is  produced.  It  is  usually  chronic, 
attacks  persons  in  ill  health,  and  is  difficult  to  cure.  Extravasation 
of  blood  may  occur. 

JJmfjiiOJii^  of  ealurrhfd  ophtlmlmtn.     Only  one  observation  is  neces-  * 
sary.     It  is,  not  to  mistake  tlie  direct  irritation  prodiiced  by  the 
presence  of  some  extraneous  substance  in  the  ciutiea,  or  on  some  part 
of  the  conjunctiva,  for  it.     If  there  be  grounds  for  any  doubt,  tlie  eye 
should  be  carefully  exaniiued. 

The  tmwi  fttiratitm  of  ihe  dma^f^  from  the  commencement  to  the 
end,  under  treatment  or  without,  is  from  three  or  four  to  ten  days, 
and  in  severe  cases  from  a  fortnight  to  three  weeks.  Wlien  untreated, 
or  when  the  exciting  causes  arc  not  removed,  it  may  last  as  a  c) ironic 
affection  for  many  week«,  or  even  mouths.  Then  the  discharge 
becomes  more  purulent,  perhaps  altogetfier  purulent,  the  conjunctiva 
thickened  and  granizltir,  and  the  cornea  inllamed.  Febrile  sjTiiptoms 
may  appear. 

Kczema  palpel)rarum  may  be  a  secpiel.  J 
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I>ort,     Tlio  new  comers  were  nearly  always  attacked.     I  examined 

er  two  hunilred  children,  who  were  in  ditfereiit  stagtis  of  the  disease. 

e  itiilamiiiatioH  wa«  of  the  usual  form,  and  was  in  no  way  iuten- 
^aified  by   itii    lung   propagation,    nor  w^as  it  complicated.     With<nit 
«tn  exception,   the   morbid  action  was  confined  to  the  conjunctiva. 
^'Jn  several  instances  there  co-existed  other  oplitlialmic  diseases,  as 
oomeitii^,  etc, ;  but  I  ascertained,  without  doubt,  that  they  were  ante- 
cedent affections. 

Treatment.  If  the  exciting  cause  be  removed,  the  inflammation 
will  nearly  always  decUne  under  the  inttucnce  of  local  eleanlincs^, 
and  still  quicker  with  the  advantage  of  lessening  sniferiug,  under 
very  simple  treatment*  This  treatment  c<jusists  in  frequent  fomenta- 
tions, the  use  of  astringents,  rest  t<i  tho  eye,  «^r>ntiiiement  to  the  house 
in  cold  weather,  and  if  there  be  a  marked  mixture  of  pus  with 
the  mucus,  when  there  are  usually  febrile  sjonptoms,  then  contine- 
nieut  to  the  house  regardless  of  the  %veather.  Attention  to  any 
disoiilered  constitutional  states,  be  thoy  those  of  depression  or  other- 
wise. The  state  of  the  general  health  may  render  a  person  liable  to 
repe^ited  attacks. 

As  the  physiological  temperature  is  not  increased  in  any  ordinaiily 
reoognisable  degi'ee>  and  as  the  period  of  inflammatory  irritation  is 
very  short,  and  has  generally  passed  away  when  wo  are  consulted, 
antiphlogistic  measures  are  not  wanted.  It  is  with  the  condition  of 
relaxation  of  the  muoous  membrane  that  wo  have  to  contend. 

It  is  difhcult  to  point  out  the  superiority  of  any  one  drug,  as  an 
astringent,  over  the  many  which  are  available  in  the  organic  and  itior- 
ganio  preparations  of  our  l^iarmacopceia.  Whiehe^^er  be  selected,  it 
should  be  diluted  till  it  does  not  give  pain,  nor  even  decided  smarting, 
or  t?l9e  harm  mthcT  than  good  will  be  produced,  Detrimental  practice  in 
this  direction  is  most  likely  to  occur  when  the  nitrato  of  silver  is 
used.  I  believe  alum  to  be  as  ettieacious  as  any.  I  prescribe  two  or 
three  grains  of  it  to  an  oimce  uf  distilled  water,  and  direi^t  a  drop  or 
two  to  be  applied  to  the  eonjunctiva  after  each  fomentation  with  hot 
water  alone,  which  should  bo  made  thiice,  four  times  or  ultener  during 
the  day,  according  to  the  urgency  of  the  symptoms.  Besides  tho 
bcncHcial  efl'ect  of  the  heat,  the  fomentation  cleans  the  conjunctiva, 
and  prepares  it  for  the  astringent.  My  detailed  instructions  ai*e,  to 
saturate  a  camel  or  sable  hair  brush  with  the  lotion,  and  to  disohai-ge 
it  at  the  outer  comer  of  the  eye,  by  depressing  the  under  eyelid  and 
drawing  the  brush  lUxrosB  the  tarsal  edge*  Afterwai-ds,  with  the  brush 
again  charged,  to  wet  the  tarsal  edges  and  tho  inner  comer  of  tli© 
eye.  There  should  bo  a  change  of  dmg.  if  that  tirst  employed  do 
not  pntdnoe  a  sufficiently  quick  t^sbuII.     The  ti*eatmont  should  not  bo 
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continued  too  long.     ^VTien  the  iDflammation  begins  to  decline! 
lotion  ought  to  be  used  less  frequently,  and  stopped  as  soon 
patient  feels  that  the  severity  of  the  att^axjk  is  over. 

It  may  he  necessary  to  grease  the  eyelids  at  night  to  prev€ 
discomfort   of    their   sticking  together*      I   employ   warm    mn 
euet* 

A  case  attended  with  very  active  symptoms  shoidd  he  ti 
one  of  mild  pm'ulent  ophthalmia. 

When  the  uiflammatiiin  is  spreading  by  contagion,  the 
subjects  should  be  isolated  until  the  inflammation  and  its  effects 
passed  away. 

If  the  disease  should  attack  an  eye  which  has  another  complautJ 
other  measures  may  be  required,  according  to  the  symptoniB 
out  of  such  complic  atiim. 

If  in  the  mild  elirouio  cases  of  the  disease  the  above 
be  unavailing,  there  is  probably  some  unhealthiness  of   the 
which  needs  to  be  removed,  before  the  ophthahnio  symptomfl  < 
decline. 


SEYEHE     CATARRHAL,    OR    PURULENT   OPHTHALMIA.        THE     FURUI 
VARIETY,    AS   IT   OCCURS    IN    ADULTS.     OR    PUBULENT   OPHTIIi 
OF   AnOLTS. 

Thif*  is  a  more  severe  or  intensified  form  of  the  disesise  than  tin 
epitheUal  variety,  being  more  of  an   exudative   inflammation, 
apt  to  damage  the  eye,  or  even  to  destroy  it. 

It  is  common  and  most  severe  in  hot  climates.     Wlien  it  oootJ 
temperate   latitudes,  it  is  more  acute  in  the  ai-my,  in  the  navy,l 
workhouses,  in  prisons,  and  in  pauper  schools,  than  in  private  life 

Development  of  Hf/mptom'<:,  There  is  at  first,  itching  and  dryi 
about  the  eye,  particularly  in  the  inner  comer.  Suddenly, 
may  b©  a  sensation  of  dust  or  sand  being  in  the  eye.  The  tarad 
edges  are  stuok  together  in  the  morning,  the  eyelids  am  a  littk 
pu^y,  and  a  thin  secretion  is  seen  on  the  surlace  of  the  eye.  The 
palpebral  and  oculo-palpebral  portions  of  the  conjunctiva,  the  carunclej 
and  the  t^emilunar  fold,  are  swollen  and  inflamed.  Any  of  thoM 
reailUy  bleed.  The  ocidar  conjunctiva  is  reddened.  This,  IIm 
purely  inflammatory  stage,  may  last  only  twelve  hours,  and  it  rarelj 
exceeds  thirty.  It  may  be  so  mild  and  short  as  to  be  disregarded, 
Conhidcrable  mucous  secretion,  yet  thin  but  visciil,  and  beoomiiifl 
opaque,  soon  follows.  It.  accumulates  at  the  inner  comer  of  the 
it  may  be  coloureOl  v.\V\i  \AtM>i.    ^^  \v?i^  Siafcx^  Sai  ^E^^^^^^^ic 

i^  i«ti.r^*i^  ^».^t»>,  N«WtL  ^VgS^«^     ^^  S«tVia>  \a.  ^ 
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less  abimdaiice,  so  that  the  secretion  is  suppurative,  and  the  mut^us 
and  the  pus  are  dissolved  in  the  tears.  These  secretions  overflow 
and  j>asB  down  the  clxeek,  which  is  soon  irritated  and  reddt-ned.  Tlie 
palii(.^hral  conjunctiva  swells  more,  and  K>uks  sarcomatous  and  velvety. 
The  ocular  conjunctiva  is  now  decidedly  inflamed.  It  is  dark  red, 
and  the  individual  trunks  of  vessels  are  no  longer  seen*  The  eyelids 
are  more  swollen^  and  their  edges  ai*e  a  little  everted.  The  tempera- 
ture of  the  conjunctiva,  and  of  all  the  ooxJar  appendages,  is  much 
increased,  and  continues  high  until  the  period  of  relaxation  oceiu^* 
There  is  pain  aUo,  hot  and  scalding,  like  that  of  cutaneous  inilamuia- 
lion,  which  lasts  while  the  inflammation  is  sthenic.  It  may  extend 
to  the  temple  and  the  forehead,  when  it  is  more  of  a  neuralgic  nature* 
There  is  a  copious  incnistation  about  the  margin  of  the  eyelids,  and 
the  cilia  are  matted  together. 

The  intenfiity  of  the  inflammation  may  decUne,  while  the  purulent 
discharge  continues  tor  weeks  or  months,  and  produces  but  little 
sufl'eidng,  although  much  discomfort. 

Both  eyes  may  be  attacked  at  once,  or  the  one  aller  the  other. 
When  one  is  atfeeted  it  is  generally  the  right. 

A  worse  state  of  things  may  ensue,  by  the  ocidar  conjunctiva 
getting  more  inflamed,  with  the  addition  of  spots  of  extravasated 
blood  in  it,  and  raised  by  chemosis,  which  more  or  lees  ovei*laps  the 
cornea  ;  it  may  almost  conceal  it,  and  even  protrude  beyond  the  eye- 
lids, standing  out  to  the  extent  of  three-quarters  of  an  ineli.  Now, 
this  chemosis  arises  from  two  causes,  inflammatory  infiltration  of  the 
conjunctiva  itself,  and  inflammatory  infiltration  of  the  sub-eonjunc- 
tival  tissue  by  pure  inflammatory  effusion,  liquor  sanguinis,  the 
amount  of  which  varies  with  the  intensity  of  the  inflammation.  I 
speak  of  it  as  hard  chemosis,  to  distinguish  it  from  the  soft  chemosis 
of  the  mucous  variety  of  the  disease,  the  result  ot  serous  eft'usion.  It  is 
most  marked  at  the  lateral  sides  of  the  eyeball,  where  it  is  searoely 
pressed  on  by  the  e^^elids.  Hard  chemosis,  •therefore,  is  indicative  of 
a  very  high  degree  of  inflammation  of  this  part  of  the  conjunctiva, 
and  which  inflammation  generally  spreads  to  the  areolar  tissue  of  the 
orbit,  together  with  the  tunica  vaginalis  oculi,  m  that  the  eyeball  is  a 
little  protruded.  The  secretion  is  more  decid*^dly  purulent,  and  very 
profuse.  The  eyelids  swell  more,  and  the  upper  is  so  enlarged  as  to 
overlap  the  under  one.  It  is  very  prominent,  very  red,  and  shines. 
Such  tegumentaiy  eflect  may  not  be  developed  for  days,  or  it  may 
rifle  up  within  a  few  hours.     The  disease  is  now  at  its  height. 

Protruding  conjunctiva  always  evei-ts  the  under  eyelid,  but  it  may 
evert  both  ;  and  the  everting  eflbct  is  still  more  decided  when  the 
tumefaction  of  the  eyelids  subsides  a  little.     Its  villoos  appearance 
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is  never  BO  marked  as  now.     Wbilst  the  ttmiefaotion  remamjil 
protruded  part  has  its  volume  iuereased  by  serous  and  wmupr 
effusion,  through  the  partial  8tnmguhition  produced  by  the  eye 

So  I'ar  the  eyehiiU  may  escaj)e  being  diseased.     The  pumlefit  J 
charge  may  eontinue  with  little  change  for  several  daye,  till  I 
ehemosiB  deeUnes,  when  it  gets  less  purulent  and  thin.     Tlie  chtTil 
may  quite  disappear,  while  the  caruncle,  the  eemiluuar  fold,  mui^ 
palpebral  conjunctiva  remain  vascular.     The  palpebral  papilljDl 
have  undergone  morbid  changes,  called  granulation,  to  be  aftc 
considered,  which  mechanically  imtate  the  oomea,  afTectin^^  its  1 
porency  and  rendering  it  vascular* 

Still  more  unfavourahle  effects  may  follow  through  the  ©j 
becoming  seouudiuily  affected  hj  extension  of  the  primary  infla 
tion.  This  seldom  occurs,  without  the  pain  extending  to  the 
together  with  intolerance  to  light,  and  blepharospasm.  Such  i 
sion  is  tlie  chief  source  of  danger  in  the  complaint,  whereby  ^1 
organ  is  muoh  damaged  or  altogether  spoiled  for  tlie  entraaoe  4\ 
^  light,  mainly  through  morbid  alterations  in  the  cornea,  a  ooutingemTl 

rer  to  be  forgotten. 

The  cornea  mat/,  then^  mjfer  by  ihe  direct  action  of  manp^jathoh^\ 
forccH^  singlij  or  rombincd.     It  may  be  rendered  opaque,  in    port  Cf  j 
entirely,  hy  interstitial  changes.     It  may  be  destroyed  by*  softeningj 
and  ulceration,  incorrectly  called  slougking^  partially  or    entii^jr.l 
A  sub -acute  abscess  may  form  in  any  part  of  it,  preceded  or  not  by' 
guperficial  opacity  and  much  disorganization  of  the  epithelium.     Siadi 
an  abscess  usually  bursts,  by  which  the  ohambers  of  the  eye  on 
opened.     But  the  corneal  tissue  over  it   may  throw  out   herpeli« 
efflorescence,  followed  by  one  ulcer  or  more.     Or  such  ideers  may  ec 
in  penetration  in  one  or  more  spots,  by  which   the  chaiuberB 
opened.      Its  lower  half  may  be  opaque,  while  the  upper  is 
Large  transparent  ulcers  may- form. 

The  C4  irnca  mtiy  be  afftcted  besides,  I  suspect,  in  consequence  of 
nutrition  being  impaired  by  the  abnormal  condition  of  the  circulu 
tion,  the  condition  of  stasis.     That  the  long  contact  of  pent-up  pn 
is  most  injiu-ious  to  it,  and  caiises  superficial  ulceration,  caauat 
doubted.     I'us  corpuscles  seem  to  have  the  property  of  more  or  h 
absorbing  the  tissues  with  which  they  come  into  contact,  or  at  Ic 
of  causing  softening  and  disintegration. 

That  it  is  influeuccd  by  the  pi'cssuro  of  the  swollen  palpebral 
conjunctiva  is  very  likely. 

The  ttimcfaction  of  the  palpobra?,  with  the  swelling  of  the  iut 
umnls  of  the  temple  ai\<\  ul  W\vi  v\vvi\>V,\i^'  ^Xiit^sXivi  vi^js^^^^^^si  < 
may  iirovout  jill  allemv^U  to  Vusv^t  \>Ewa  «i>j«^. 
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Acxite  absoo88  is  imminont.  l^uleatory  parnxysmal  pain  in  tho 
eye,  more  severe  at  niglit,  or  interifte  continuous  jiain,  ag^avatt^d  by 
pressure,  extending  as  well  around  the  orbit,  and  involving,  too,  the 
temple  and  the  eheek,  tends  to  show  that  the  cornea  has  suppu- 
rated. Ulceration  of  it  at  the  centre  of  suppuration,  by  which  it 
is  penetrated,  and  the  chambers  of  tho  eye  oi>eTied»  ia  now  certain, 
and  this  may  oc<.*ur  according  to  the  rapidity  of  tho  acute  Bymptoms, 
from  the  third  to  the  eighth  day.  8uch  an  event  is  seldom  lunger 
delayed.  That  rupture  ha^  occuiTed  is  known  by  the  patient  fueling 
that  something  has  liappened,  with  tho  accompaniment  of  a  discharge 
of  hot  iluid,  aqueous  humour.  Immediate  relief  invariably  follows, 
and  the  acute  intlammation  subsides. 

Fttrt/ur  mjmptomH  of  thk  ophthalmia.  If  the  breach  wliieh  is  made 
in  the  cornea  from  the  abscess  be  large,  tho  lens  and  its  oapsidc 
may  be  seen,  both  quite  clear.  &o  much  sight  may  be  tcnipi»rarily 
restored  that  the  patient  tliinks  he  is  getting  better*  Tho  lens  nuiy 
be  expelled  by  the  natural  pressure  on  the  eyeball ;  and  whijihrn- 
this  happens  or  not,  the  iris  always  prolapses^  swells  into  a  reddish 
fungiLs-likc  tumoiir,  and  a  total  corneal  stapliyluma  is  fttmicd. 

There  is  a  form  of  ulceration  more  imminent  and  dangerous  than 
that  which  I  have  mentioned,  not  arising  out  of  any  iidlanmnitnry 
oondition  of  the  eyobail,  fur  it  oceurn  while  the  coniea  i»  y\A 
bright  and  \i8ion  is  unimpaired,  while  the  inllanmiat<»ry  symptoms 
ore  not  high,  and  the  pui^ent  discharge  not  in  excess,  wliilo 
pain  has  scarcely  been  felt,  and  constitutional  t^ymptoms  have 
not  appeared.  It  is  a  circular  gr<Kjviiig  uhier,  s<*niotimeH  t^rar, 
sometimes  with  opaque  edges  and  hottum,  wliieh  furnis  at  tlin 
margin  of  the  comoa,  from  a  fourth  to  a  tliinl,  or  evtai  ti)  half 
of  its  circumference,  and  nearly  always  pf^ni^rat^^H,  and  dauiagi^H  oip. 
destroys  the  eye.  It  is,  I  bt:*lievo,  produced  by  liard  cIinnioKiNj  whitli 
invariably  adheres  to  the  coniea.  Pus  cannot,  thoret'oro,  tK)HiH»L 
between  the  two,  as  is  supposed*  All  <>f  iUw  ul<M'r  may  bt»  hitliloii , 
by  the  chemosis,  and  eoucealed  till  it  is  declining,  th'  a  part  may  Im 
covered,  while  a  part  extends  a  little  beyon<L  When  pi  "in 't  ration 
ensues,  the  cornea  Jlattens  in  about  twcnty-four  liourn,  and  Hit* 
acuteneas  of  the  local  symptoms  sulmi^lnH;  hut  in  a  i'cw  daj>«*  pim 
is  deposited  between  its  layers,  and  a  farther  pnitrimion  of  (he  irin 
takes  place,  before  or  ailer  wliirli  iIh*  Imuk  umy  e»»oa|»Ut^ 

In  any  of  the  terminatiiins  of  tin)  n  hinh  (lie  Kiiim  in  [hhIi 

the  vitreous  humour  may  Jlow  out  suillcieatly  to  mixxm  imniudlatu 
ooUapse  of  the  eyeball. 

Moiiijiadiom  in  ih'  Uf'^ree^  and  in  thf  M*vn'itf/  qf  th^  itm*t»/ttft4H(l  «yM*/i- 
tofm,Qccur  in  dij'ermi  imUmduitin^  who  may  Im*  mu iFcriog  iiiaHilluu\5u\vi^'^^ 
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Comtititfionnl  njmptmm  do  not  ffeneraiii/  appear  till  the  local  acfia/^^ 
becomes  seccre^  bo  that  they  are  never  priinurily  developed.  Wheu 
thej  intensify  there  may  be  much  irritative  fever.  If  tlie  cornea 
have  been  penetrated  by  either  of  the  above-mentioned  processes,  a 
very  debilitated  condition  of  the  syBtem  always  ensues.  There  may 
be  even  alarming  prostration. 

DifiynoBU,  It  is  only  neoessary  to  point  out  that  eatan^hal  ophthal- 
mia is  the  sole  affbetion  wdth  whieli  purulent  ophthalmia  is  likely 
to  be  confounded.  In  tho  foimer  the  inflammation  appears  simul-  ' 
taneously  over  the  whole  of  the  conjuiietiva.  In  the  latter  it  ^^ 
begins  in  the  palpebral  conjunctiva,  and  is  for  a  time  confined  to  ^| 
it.  Then  the  latter  is  of  long  Btanding,  is  subject  to  relapses,  is 
attended  by  chemotic  and  palpebral  swelling,  witJi  intense  conjunc- 
tival inflammation,  and  a  profuse  purulent  discharge,  and  the  eye 
frequently  perishes  through  aifectiuns  of  the  cornea.  However 
it  must  be  admitted,  if  the  mei-e  attack  of  the  two  diseases  be  re- 
garded irrespective  of  the  whole  history,  that  they  ditfcr  more  in 
degree  than  in  kind,  and  that  w^hilo  a  mihl  catarrhal  and  an  acute 
purulent  ophthalmia  have  very  distinct  features,  a  mUd  piu*ulent  and 
a  aevere  catarrhal  ophthalmia  are  not  so  easily  distinguishable.  In 
consequence  of  this  it  has  been  suggested  to  u^e  tlie  term  blen- 
norrhani  to  the  inflanmiation  when  tlie  mucous  element  seems  to 
prevail,  and  pyorrhoea  when  the  pus  element  seems  to  predominate. 
We  cannot  make  a  practical  difference.  Fortimately  one  is  not 
needed.  Catarrhal  ophthalmia  does  not  run  into  purulent  ophthal- 
mia.    I  have  never  seen  such  progressive  development. 

Prognosis.  Tliis  is  one  of  the  most  dangerous  of  all  the  inJlam* 
matory  aiiections  to  wliieh  the  eye  is  liable. 

While  the  cornea  is  yet  clear,  and  the  chemosis  not  very  hard, 
and  grooving  ulceration  is  not  present,  there  is  hope  of  recovery. 

A  rapidly  developing  chemosis  is  the  beginning  of  a  very  intense 
■    and  wide-spread  inflammation,  and  therefore  foretells  great  peril  to 
the  eye.     Early  implication  of  the  eyeball  declares  the  same.     Under 
such  conditions  complete  recovery  is  most  uncertain. 

The  healing  of  ulcers,  and  damage  done  by  interstitial  Buppuration, 
leave  opacities  %''arying  from  the  thinnest  film  to  the  densest  leueoraa. 

Every  form  of  prolapse  of  the  iris  must  alfect  tlie  integinty  of  the 
pupU  by  altering  its  size  or  position,  or  by  cli>sing  it,  and  the  scope 
lor  sui'gical  relief  turns  on  the  possibility  of  making  an  avadable 
artificial  pupil,  and  on  the  integrity  of  the  retina. 

Games  of  puntknt  ophthalmia.  The  disease  may  occur  from 
I  atmospheric  causes,  and  be  sporadic  or  epidemic.  It  w^ould  seem  to 
I    have  an  intimate  etiological  relation  with  otkex  nnaamoiic  Aij&oxAs^T^. 


OmorrhfPfil  ophthnimm  is  $wt  to  he  reatiihj  dtHtimjuMcd  from  the 
purulent  dhchargvs  of  the  conjimctiva  excited  btj  other  mmns^  especially 
nt  a  lato  period  of  the  disease,  there  being  no  very  determinable 
pathological  diiference.  It  is  one  and  the  same  kind  of  inflammation, 
only  intensiliod.  The  diaguosia  miLst  rest  on  the  history  of  the  case. 
There  may  be  strong  euepioions  of  the  gonorrhmtJ  origin,  but  nnleBs 
the  patient  has  a  uretliral  or  vaginal  di^ehargo,  or  can  give  assurance 
of  the  probability  of  having  reeeiveil  infection  ft-om  some  one,  a  decided 
diagnosis  ought  not  to  be  pronounced.  If  a  correct  recogiution  can 
Le  made  it  is  valuable,  for  we  ai-e  then  better  prepared  to  treat  this 
destructive  malady.  It  is  too,  important  to  be  able  to  tell  the  friends  of 
a  patient  when  his  disease  is  such  as  to  excite  serious  apprehensions. 
For  the^o  rotisons,  whenever  a  severe  case  of  pundent  ophthalmia 
is  met  with,  inquiries  ought  to  bo  made  respeetiug  its  origin. 

Treatment,  The  object  is  to  check  the  inilammation,  and  so  j 
prevent  any  of  its  etfeets  extending  to  the  eyeball.  If  tliia  bo  J 
acoompjiislied,  tliore  will  bo  stopped  also  the  usual  damage  to  the  i 
conjunctiva,  inseparable  from  the  ilisease  in  full  development,  as  well  j 
M  the  prostration  of  the  vital  powei's. 

^Certain  general  and  also  hygienic  measures  ai-e  necessary.     These       I 
are  to  keep  the  patient  lying  down,  for  the  most  part  in  bed,  in  order 
to  obtain  all  the  advantages  of  rest  of  body,  such  as  the  avoidance 

of   excitement,  quickness  of    circulation,  and  to  secure   the   easier . 

return  of  the  blood  from  the  eyeball  and  the  orbit.  To  endeavour  ^fl 
to  procure  pure  air.  To  ventihite  the  apailuients,  but  not  to  over-  ^^ 
heat  them.  To  exclude  bright  light.  To  keep  the  patient's  mind 
generally  tranquil,  and  especially  fi-ee  from  apprehension  as  to  the 
fate  of  ids  eye. 

IVr  the  more  direct  treatment ^  let  it  be  supposed  that  the  jjatient  is  seenl 
nt  the  eommem-ement  of  icetl-marked  sihenie  attack.  The  indication  ml 
to  redutH3  the  stlienic  action,  which  is  chiefly  manifested  in  hypertemia, 
Bwelling,  increased  heat,  and  pain.  The  eye  shoidd  be  washed  with 
tepid  water,  the  eyelashes  closely  cut  otf,  and  the  edges  and  both 
comers  of  the  eyelids  thorouglily  greased  with  wai^m  beef  or  mutton 
stiet,  or  with  any  greasy  application  if  these  cannot  be  obtained,  and 
the  greasing  repeated  at  least  tliree  times  in  the  twenty-four  hours. 
When  a  brush  is  not  at  hand,  the  end  of  a  stilf  feather  will  sulhoe. 

■  Blood  should  be  taken  freely  from  the  temple  by  cupping  or  by 
I  leeching,  and,  if  tlie  latter,  the  bleeding  encotu-aged  by  a  hot 
I    poultice.     A  brisk  purge  is  very  salutary.     A  light  nutritive  diet, 

■  without  alcohoHo  stimulants,  is  best  suited.     Wet  cold  should  be 

■  applied  over  the  eye,  the  temple,  and  the  cheek,  to  dinunish  the^ 
atihix  f>f  blood  and  to  reduce  the  exalted  tempei-atm-e,  by  meauis  < 
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wlion  relapses  occur.  Where  separation  to  a  sufficient  distance  can- 
not be  accompli  shed,  in  consequence  of  the  comniunity  in  which  the 
patient  may  be,  he  should  be  isolated  as  far  as  possible,  and  the 
remjiiiiJer  of  the  individuals  placed  under  healthy  sanitary  arrange- 
Bients,  so  that  tlxere  shall  be  avoided  those  unhealthy  conditions 
above  mentioned  under  the  head  of  causes,  which  tend  to  promote 
the  contagious  power  and  the  spread  of  the  disease. 

Tliose  persons  who  are  exposed  to  tlie  disease  should  be  forewarned 
of  its  infect  iousuess  and  its  danger.  The  use  of  an  infected  towel  is 
a  very  common  source  of  inoculation. 

The  eamo  pei'sons  ought  not  to  attend  those  who  are  diseased  and 
those  who  are  well. 

No  aiiicle  of  clothing  which  has  been  worn  by  a  diseased  individual 
ought  to  be  used  Jby  a  healthy  one.     This  includos  beduiothes. 


PURULENT  OPHTHALMIA    OF    INFANTS. 


This  is  essentially  the  same  disease  as  purulent  ophthalmia  in  the 
adult,  merely  modified  by  the  undeveloped  tissues  of  the  l>abe,  and 
the  actinty  of  the  growing  processes^  the  infant  organism,  but  it  is 
generally  more  severe. 

Sf/mphms,  About  three  or  four  days  after  birth,  the  eyelids  have 
a  teudency  to  stick  together,  their  edges  are  a  little  swollen  and 
redder  than  natural,  aud,  in  the  daytime,  the  light  is  distressing 
and  the  eyes  are  kept  closed.  After  this  a  littl^muco-purulent  secre- 
tion is  found,  then  follows  palpebral  iullainmiition  with  the  forma- 
tion of  puriilent  secretion.  The  palpebral  tumefaction  is  greater 
in  proportion  than  in  the  adult,  so  that  the  palpebrro  stand  out 
like  tumours,  and  the  upper  is  often  pushed  do\^Ti  over  the  under 
oue.  Such  swelling  necessarily  presses  them  tightly  together.  Under 
this  mechanical  state,  and  as  the  discharge  is  not  very  copious,  it 
is  scarcely  noticeable,  and  its  character  is  not  readily  discerned.  Its 
colour  varies,  being  sometimes  yellowish,  sometimes  greenish,  and 
sometimes  red  from  the  admixture  of  blood.  In  a  jaundiced  child 
it  is  very  decidedly  yellow. 

It  is  seldom  that  the  disease  at  once  assumes  intensity.  In  conse- 
quence of  this  it  is  often  erroneously  supposed  to  have  a  later  origin, 
that  of  two  or  three  weeks  after  birth.  The  overlooking  of  it  at  an 
early  period  is  unfortunately  freciuent  in  all  classes  of  society.  The 
cluld  cannot  complain  and  express  its  sensations.  Even  when  the 
early  inflammatory  symptoms  are  noticed,  too  cf>mmonIy  they  are 
/it f  11  h nit'  I  to  a  void  in  the  eye,  audex\>ed^A^C)<^\iV:i\vA.m^^vv.>i.    "^Vsa 
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i  swqUb  more  ttan  in  the  adult,  and  tlieje  is  farther 
jr,  in  its  being  very  much  raised  and  actually  l»x>sened  in 
mL  l|i  IQgioM  by  eftuucm  of  Bormn,  in  the  suL-otinjunctival  areolar 
iiem^  Im  oonaequenoe  of  this  a  prolapse  of  it  is  always  impending, 
«ad  OOQ«iiB  at  any  attempt  to  examine  the  eye,  whereLy  the  under 
or  both  0j«lida  may  be  everted.  The  retrotarsal  fold  may  prolapae 
of  itsdf«  like  a  csiroular  red  roll,  and  evert  the  tarsal  margins.  ' 
The  acflioii  of  the  orbicularis  musde  increaeea  any  eotropiimi  Irom 
tluacMse. 

In  from  eight  to  twelve  days  from  the  early  symptoms,  when  the 
ooidar  ehemoeia  is  greatest,  the  cornea  gets  hazy  in  spots  or  generally, 
and  red  at  its  edge,  then  semi-opaqiie  and  infiltrattd  with  pus  to  a 
amaU  extent^  or  through  the  entire  breadth,  followed  by  penetrating  fl 
nioemtion.     Or  without  an  abscess  forming  it  nifiy  uleerate  in  port, 
or  entirely,  and  be  penetrated  throTigh  a  i>ortion  of  it.     Just  iireoetl- 
ing  either  of  these  proeesses  tlie  eyelids  swell  yet  more,  especially  the  fl 
up|H>r  one^  which  is  also  very  nnX  and  sliining,  and  the  secretions  are  * 
nioix^  purulent  and  more  copious.     The  cliild  is  restless  tlirough  pain. 
There  is  oousiderable  photophobia,  the  tongue  is  white,  and  tlie  body^ 
wasted.  " 

The  uloemtion,  or  the  slough,  or  the  abscess,  is  usually  central, 
unless  there  be  a  multiple  of  the  one  or  the  other,  M 

The  lens  is  more  prone  to  escape  through  the  corneal  Lrom'h  in  ™ 
infants  tlian  in  adults.     With  much  loss  of  the  cornea  its  expulsion 
is  the  nile.  " 

Afl  chemoais  does  not  become  hard  and  adhere  to  the  coniea,  there  is%  — 
BO  for  oa  I  have  observed,  an  absence  of  the  grooving  marginal  uluer.!^ 

With   mere  penetration  of  the  coniea,  or  considerable  or  entire 
destruction  of  it,  the  acute  symptoms  decline,  the  bright  red  swollen  _ 
upper  eyelid  becomes  Itaccid  and  dark  red,  and  the  discharge  lesseuftj 
and  is  less  purulent.     With  penetration,  the  iris  prolapses,  and  may 
eU^ectually  plug  up  the  aperture,  or,  closing  it  imperfectly,  a  staphy- _ 
loma  is  formed.     With  the  destruction   of  the   cornea,  if  the  len^ 
and  the  w'hole  or  a  part  of  the  vitreous  humour  have  escaped,  the  eyc- 
hall  shrinks  to  a  mere  button.     If  the  humour  be  retained,  whetlier 
the  lens  be  lost  or  not,  it  shrinks  with  a  flattened  front,  partly  covered 
hy  shrunken  eomea,  and  partly  by  transparent  cicatrix,  or  entirely  by 
the  latter. 

telapsea  do  not  occur,  and  the  eonjunetiva  does  not  become 
attected  by  the  process  of  proliferation  endiuff  in  granulation,  as  ii 
the  adult,  o        a 
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Milder  eases  are  met  with  in  which  the  mflamraatory  ejiuptoms  are 
very  much  less,  hut  the  difference  as  to  sthenic  and  asthenic  action  is 
never  bo  marked  as  in  manhood. 
1^  Courfif*,  The  disease  generally  hegins  in  one  eye,  but  not  infre- 
Rquently  in  both.  Tr\Tien  only  one  is  primarily  affected,  the  other  is 
KBiire  to  be  inoculated  from  it,  unless  precaution  be  observed. 
"  "Wlien  very  sthenic,  it  is  never  8ub<lued  imder  ten  or  fourteen  days, 
and  weeks  elapse  before  the  conjunctiva  is  again  healtliy. 

T]ie  eyeball  is  more  likely  to  be  involved  from  the  extension  of  the 

P inflammation  than  in  the  adult. 
f  When  the  cornea  becomes  turbid  at  several  points,  or  throughout, 
the  danger  has  reached  its  height. 
n  Biftfjuo.^k,  Simple  catarrhal  ophthalmia  is  often  mistaken  for  puru- 
^taent  ophthalmia.  This  accounts  for  the  cures  which  we  hear  of  from 
slight  agency,  such  as  excluding  the  light,  applying  a  small  blister  to 
the  temple,  and  so  fortli.  It  accounts  also  for  reported  epidemics  of 
purulent  ophthalmia  among  infants  in  this  or  that  place,  and  said  to 
be  mild,  and  not  inflicting  damage  to  the  eyes. 

Hereditary  syphilitic  inflammation  of  the  eyeball,  with  the  symp- 
toms of  hazy  oomea,  and  hj7»ei^mia  of  the  conjunctiva  and  of  the 
edges  of  the  eyelids,  may  be  mistaken  for  purulent  ophthalmia.  The 
absence  of  any  purulent  discharge  ought  to  be  enough  to  prevent  any 
blunder  being  made. 

When  the  purulent  disease  is  devel<>ped,  the  merest  inspection  of 
tlie  conjunctiva  will  cause  some  of  the  dischai'ge  to  flow  out. 
^b  But  more  information  is  necessary  than  a  mere  knowledge  of  the 
^existence  of  the  disease.  It  ought  to  be  ascertained  if  any  and  what 
damage  has  been  done  to  the  eyeball,  and  a  systematic  inspection 
must  be  adopted.  Tliis  can  only  be  done  effectually  by  retracting 
the  eyelids  with  two  retractors,  for  the  swollen  conjunctiva  prevents 
the  cornea  from  being  exposed  by  any  ordinary  method.  If  these 
instruments  be  not  at  hand,  a  pair  may  be  extemporijced  out  of  bit« 
of  wire,  or  hair-pius.  Besides,  an  eye  capable  of  being  saved  may 
be  destroyed  by  the  bursting  of  a  damaged  cornea  from  rough 
handling. 

Cumeti,     Were  I  to  give  the  result  of  my  own  observation  from 

cases  in  which  I  have  made  careful  investigation,  and  these  amomit 

Kto    hundreds,  I    should    attribute  the  origin  of  the  ophthulmia  to 

■vaginal  discharge  of  the  mother,  which  has  been  transmitted  to  the 

■■vyes  of  the  child  during  parturition,  such  discharge  being  for  the 

most  part  leucorrho3al,  sometimes  gonon*hteaI. 

Surgeons  speak  of  cases  occurring  in  the  ohildi-en  of  perfectly 
healthy  mothers,  at  least,  of  such  as  deny  l\i^  e^^\&WL^^  ^i  ^\\^  Vissjl 
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of  vaginal  discharge  whatever,  when  they  are  qiiPstion<»d-  III 
investigation  be  not  carried  farther,  the  non-ragiual  sonroeiDi 
iiistaoees  must  remain  doubt fiih 

The  same  kind  of  ageneies  which  produce  purulent  inf 
in  the  adult,  may  of  course  excite  the  disease  in   ebildreny 
ajijjlics  rather  tu  a  later  ago  than  I  am  CMjusidering". 

The  infection  is  supposed  to  be  occa^sioually  due  to    iiiocnlAl 
with   the  loohia^   firom   the   hands   of  the   mother    or   tliose  oil 
nurse. 

That   it  is   Bonietimes  commmiicat^d  from   infajit    to    iii£yit] 
nurseries  and  Ijdug-in  institntionSj   is  certain.     It    is   eqiiallj 
that  it  arises  in  sueh  places  where  puerjjeral  diseases  prevail. 

Whatever  he  the  origin  of  the  disease,  the  most  li'equent  sul 
of  it  ai-e  weakly  children,  who  are  exposed  to  the  debilitating  am 
of  had  air,  cold,  lusufficieDt  clotliiug,  iusuificient  food,  in  fart,  an 
the  poor.     Also  promature  infants.     But  are  not  the  mothers  of  I 
childi-en  very  prone  to  leueorrhooa  P 

Pro{fnosis\     The  effects  of  the  inflammation  are  more   sevei-e  wh^^ 
there  has  been  gonorrhaial  inoculation.     Then  the  destruotive  Wii 
quickly  follows  the  first  syniptomB.     The  eyelids  and  the  oonjunoti^i 
always  swell  and  inflame  more,  the  discharge  is  thicker  and  mm 
copious,  and  the  child  sidl'ers  much  pain*     They  are  alsu  more  marke 
in  damp  and  cold,  than  in  dry  and  w^arm  weather,  and  among 
chtlihen  of  the  poor,  than  among  those  of  the  rich.      They  are 
cause  of  the  blindness  in  the  greater  portion  of  the  blind  poor. 

The  longer  the  disease  has  been  allowed  to  remain  untreated, 
more  tedious  will  it  be  to  cure. 

Willie  the  cornea  is  yet  clear  the  eye  may  be  saved  from  aaj 
damage.  If  it  be  hazy,  some  destruction  of  it  will  probably  foUoi 
If  there  l>e  superficial  ulceration  without  intei-stitial  suppuratioi 
probably  only  a  slight  speck  of  opaeity  may  remain,  wliich  woidd 
of  no  consecpience  provided  that  it  be  not  over  the  pupil.  If  tl 
idceiution  be  deep,  tliere  will  be  a  large  opacity.  Haziness  in  asso 
ciation  with  ulceration  may  be  thick  enough  to  hide  the  iris,  and  yi 
clear  sufficiently  to  enable  the  eye  to  be  used.  When  slight  it 
entirely  pass  away,  except  just  around  the  ulcer,  or  the  spot  of  penc 
tration,  proceeding  fi-om  such,  where  it  is  always  densest  and  alwayi 
remains  in  some  degree. 

With  prfjlapse  of  the  iris  thi*ough  any  corneal  breach,  the  effe 
on  the  pupil  will  be  the  same  aa  those  which  I  have  given  under  the 
head  of  purulent  ojihthalmia  of  adults* 

If  there  be  slight  inUTfttiUa\  «.\i\^Y\\rvvl\CiW  vl  wva.^  \^  ^lasftth^.     Ifj 
it  be  con^iderablot  in  afl.  v^o\m\j\MV^  ^ii^  c^^  ^"CC^  \ai^  ^vss^^et^^'e 
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^-"Bloiiglniig  of  the  conit^n  tkrough  its  entire  thiakiiess,  to  any  ejtteut, 
^  is  generally  fatal  to  tlie  eye. 

t      Small  partial  ceutml  €a|>8iilar  cataract,  like  a  white  dot,  sonjetinies 
Tery  minute,  and  very  rarely  half  as  large  as  the  pupil,  may  oceur. 
lis  nature  has  been  explained  under  the  head  of  Capsular  Cataract. 
I  disassoeiate  it  from  any  connection  with  ulceration  of  the  cornea, 
■^  Tile  opacity  pix)ceeding  from  an  idcer  and  it,  seldom  correspond  in 

■  position.     It  remains  indelible.     It  interferes  with  the  funetion  of 

V  Biglit  according  to  its  gizo,  apparently  more  by  diiiiLrranging  the 
H  adjustment  than  in  any  othei*  way* 

■  The  acuteuess  of  Right  is  very  often  impaired  in  consequence  of 
B  injury  to  the  choroidal  and  retinal  ooats.  This  may  oceur  when  the 
H  cornea  has  not  been  much  damaged. 

H      Nystagmus  and  strabismus  are  sometimes  sequeko, 

H      Ectropium  and  partial  ptosis  may  oeciir,  as  in  the  adult. 

V  Ttratmenf.  The  principles  are  precisely  the  same  aa  those  which  I 
have  given  for  the  adult  disease.  Sthenic  action  mu^t  be  reduced.  A 
leech  to  the  upper  eyelid,  or  a  leech  to  both  lids,  will  produce  suffi- 
cient l)Ieediug.  Children  are  quickly  atfeeted  by  the  loss  of  blood,  and 
the  leech-bites  should  not  be  allowed  to  go  on  oozing,  The  applica- 
tion of  colli  iH  aleo  called  for,  and  its  etfects  must  be  watched,  m  that 
there  may  be  no  undue  chilling  of  the  suiface.     The  astringent  should 

■  be  resorted  to  rather  earlier  than  in  the  adult,  because  it  irritates  less, 
and  a  quicker  result  is  obtained.  It  may  be  applied  aller  the  manner 
I  have  described  for  the  adult,  or  in  tlus  way :  Two  i>ei'son3  and 

m  required  for  the  work.  The  head  is  held.  The  eyelids  are  opened 
gently,  and  the  discharge  which  gushes  out  is  wiped  away  with  a 
piece  of  soft,  w^et  rag.  The  lower,  and  then  the  upper  lid,  are  evei-ted 
and  wiped  with  another  piece  of  wet  rag.  The  lotion  is  then  intro- 
duced with  a  brush. 

The  repetition  should  be  as  frequent  as  in  the  adult.     One  or  other 
of  the  eyelids  may  beeome  everted  during  tliis  operation,  especially 

■  if  the  child  cry.  It  is  overcome  by  pushing  the  swollen  conjimctiva 
back  and  bringing  the  edges  of  the  litis  together.  I  have  never  incised 
the  conjunctiva.     I  have  never  resorted  to  any  internal  ti*eatment. 

Other  details  for  general  and  local  treatment  should  be  the  same 
as  tliose  given  above  for  the  adult,  regulated  to  meet  the  tender  age 
of  the  patient.  If  tlie  mother  cannot  supply  the  natural  food,  a  wet 
nurse  is  rerpiisite.  Artificial  feeding  under  the  best  system  is  defec- 
tive, and  its  insufficiency  is  more  marked  in  a  diseased  infant. 
A  When  the  inihimmation  of  the  palpebrae  is  but  slight,  and  tho 
"  increased  temperature  is  not  marked,  the  leeching  and  the  cold  should 
be  dwiH}n8od  with,  and  the  astringent  at  onc<3  a\*yUod. 
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diligent  removal  of  the  discharges  by  emollient  upplicationB,  and 
bathing  the  surface  frequent ly  with  wami  milk  and  water. 

T/te  eo^iunctiral  sympt&im  mnst  be  met  as  far  as  may  be,  by  the 
measures  already  advised  for  conjimctivitis* 
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The  conjunctiva  might  not  return  to  health  after  an  attack  ot 
ccmjunetiviti&,  hut  undergo  certain  changea.  These  consist  of  pro- 
liferation of  the  papilhe,  proliferation  of  the  traelioma  glands,  and 
neo})lfLstic  growths.  The  sub-eoujunctival  areohxr  tissue  also  is  involved 
in  proliferation.     The  general  etfect  is  hypertrophy  of  the  parts. 

Conjum'firal  ohJeHirc  i^t/mpiomfi.  Together  "with  swelling  and 
hyperoBmia  of  the  palpebral  and  oculo-palpehral  portions  of  tlie  con- 
juuetiva  and  hy[>er- secretion,  tliere  are  excrescen(*es  w^ith  ]ptiysieal 
characters  according  to  their  locality.  Those  in  the  former  portion 
Ix^ing  abundant,  chietly  like  noiinal  papillio  t^xaggcrated.  Those  in 
the  latter  being  scanty,  pale,  cliielly  isolated,  in  the  form  of  gi'aiiulea 
in  rows  crossed  by  furrows.  There  are  degrees  in  their  deveh>pment, 
rerpiiring  artificial  classification. 

i.  The  pttreit/  tjrahular.  This  is  the  mildest.  The  granules  are 
found  in  various  stages.  As  whitish  specks  or  granules,  just  visible,! 
requiring  for  the  most  part  to  be  looked  for,  or  more  raiwd,  at  the  ba 
of  the  palpehml,  and  in  the  uculo-palpebral  poi*tions  of  the  conjunctiva. 
^VTien  well  advanced,  they  appear  in  general  like  boiled  sago- grains, 
traversed  by  a  coarse  vascular  network.  The  most  jirominent  may 
stand  out  almost  free  of  attachment.  Ho  long  as  they  have  undergone 
no  metamorphosis,  and  are  only  enlarged,  they  are  identiciil  with  the 
lymph  or  trachoma  glands  of  the  conjunctiva,  which  resemble  the 
solitary  glands  of  the  intestines,  Tlicy  may  be  solitary  or  close- 
Bet.  That  they  are  really  trachoma  glands  I  doubt  not,  as  an  examina- 
tion of  tliem  shows  that  they  are  succulent,  consist  of  closed  follici 
with  an  investing  membrane  of  dense  areolar  tijssuo  continuous  witli 
the  surrounding  same  tissue.  That  within  is  areolar  tissue  leas  con- 
densed, containing  lyTuphatio  cells,  a  few  capillaries,  and  some 
moisture.  They  are  so  far  solid  that  nothing  escapes  when  punctured, 
Some  surgeons  stdl  maintain  that  they  arise  from  proliferation  of  the 
sub-mucous  connective-tissue  corpuscles,  and  allege,  in  confirmation 
of  it,  that  they  may  appear  on  parts  of  the  conjunctiva,  where  trachoma 
glands  do  not  exist.  They  may  pa.ss  through  their  vesicular  and 
succulent  form,  as  pointed  out  by  Marston  in  Dr.  Bealo^s  *' Arcliives 
of  HedicLne,*'  and  beoomo  part  and  parcel  of  that  granular  stat' 
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ililip^ont  removal  of  tlio  ditiolmrges  hy  tmiolliout  applieationfl,  iitul 
Lfttbiiig  tin*  Rurfaoc*  fVoqiiently  with  wonii  uiilk  ami  wiiUt. 

Thi'  tOHjttttfitrfil  Hi/mptomH  irniHi  \h\  mot  m  far  ii»  may  l>i%  liy  th»^ 
mua»uro«  aliuady  ttdviiH)d  for  ec^iyuuctivitis. 
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Thf*  fM>njuivt'fivA  miglit  not  n'turn  ti>  lu'alth  aPlf^r  an  iiKnrk  (n 
«*(nyinn"fivifiH,  Uiit  iitidi'rgtJ  <'Mr1uiu  i«liaiig<^M.  'rin^Ho  coUHiHi  »if  |irtH 
liforutioTi  oi'  th«  piiiiilhv,  prnlift»raiion  «jf  tho  tnu^umm  glantlM,  luul 
iHH»j4tLMHi*  growllm-  The  sub-oot^jimottval  iirt'nlar  tmKiio  tiUn  in  involv«*eJ 
it]  jin»lir*n'»iti<nK     Tlio  gonoral  t»ir»H!t  18  hyi»**rtnn*hy  of  tho  |inrtK« 

Cofyupwtiml  ohjeeimt  H^mphmn.  T<»gothor  with  BwtOling  iiiitl 
hyporromia  of  tho  luilpohrul  and  oonln-palpohral  ptrti<mH  nf  Iho  ihjii- 
jiiiirtiva  mid  hypor-sc»tTt>tiun,  ilj»T»>  nvv  iL\CTimi'onro«  with  phymml 
rliunic'tiTfi  iiooording  to  ihinr  Uionlity.  Thcwm  lu  tho  fnnuor  [Mirtititi 
lii'iii;^^  nhiiiiduTit^  ehiofly  Hko  iiunmil  papillai  rxaggumtod.  1*Ihj«o  iti 
ihn  hittiT  buiiig  «c'aiity,  pah*,  fliiully  im)Iati<d»  in  th**  [Wnn  nf  gnundoii 
in  rowH  t^nww^sd  hy  fiuTowK.  Thnro  aro  drgnnm  in  thwir  dovtdopmont, 
rc»quiring  artificial  ohLRHificutioii, 

L  JVirf  pttn'/f/  (jnotit/at.  Thift  i»  the  mihh^ftt*  T\m  granulod  aro 
fniintl  in  various  i*tagi:*<.  Ah  whilinh  Hpt*i^kfi  «>r  gramili^i^,  jurI  visihU*, 
nupiiriug  inr  trill!  mtmt  luirt  to  h*>lonko<I  fnr,  or  niuro  raimnl,  iit  ilif^humt 
of  thn  piilpi'hrul,  an*!  in  flioocuhi-iirdprhnil  puHionH  4»f  IIjo  iJimjntM'tiva. 
Wh(jn  woll  adviiiKJod,  thi^v  apptMU-  in  gnnwal  liko  boiloil  Kago-graitiH, 
travorHod  1»y  a  (H)arf<o  vimc'uhir  iintwork,  14io  numt  piMitiUK'nt  may 
Rtand  out  ahiiost  froo  of  atiaohmont*  80  h>iig  lui  thoy  havo  ntidcrgouo 
MO  niotamoriiliHHis^  and  arn  only  cnhirgrul,  tlioy  aro  idontioal  with  iho 
lymph  or  trat'hojTui  glandn  of  the  coi^unetiva,  whit*h  roHomhh*  thu 
iMilitary  ghmdi  of  tho  intc^fttinoB*  Thoy  may  bo  military  or  vhrn* 
Hot.  That  thc*y  ani  really  traohonia  g)andi^  I  donht  not»  an  an  examina- 
tion nl' thorn  shows  that  ihoy  aro  micnudont,  oonmBi  of  oh)SM>d  folU«'Ic>ii, 
wiili  an  invoHting  momhnino  of  donw^  amohir  ItMiiuu  oontinunu«  witli 
tho  Hunvnniding  namo  tinMuo.  Thai  within  its  art^olar  tisfmo  Im^  tH>ii- 
(h:miod,  oontaining  lymphatio  colls,  a  few  eapillftrien,  and  Bonie 
nioiwtnro.  Thoy  aiTj  so  far  solid  that  notliing  ofioiLpon  whmi  piinnturod. 
S*Jino  «urgoc>nH  wtill  maintain  tliat  thoy  ariMO  frf»m  prttUforatiiMi  «if  tho 
imh-muoouH  <Hjnnoeiivc-ti«»*uo  ocjrpUHoloii,  and  allogo,  in  oonlinnaticm 
of  it,  that  they  may  appoar  on  partu  of  tha  ooiyuiictiva,  whoro  tnu^homa 
ghmdH  ihi  not  exist.  They  may  pa»«  tlin»ngh  thoir  vofliotdar  and 
fiiionilofit  fonn,  rm  pointod  out  hy  Mar»ton  in  lh\  HoaloV  **  AroluvoM 
of  Medicfiiitj/'  and  bomjmo  part  and  parcel  of  that  granular  utiito 
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The  ocular  conjunctiva  is  not  definitely  affected  in  pure  graiml 
and  pure  papillaiy  conjunctivitifl.     In  the  activity  of  the  mixed  and 
th©  diil'uised  forms,  it  is  hypenemio  and  swollen,    liut  these  Hymptomi 
decline  if  the  iufltmimation  of  the  rest  of  the  conjunctiva  be  retlucc 
and  at  most  only  a  little  liypertroi»liy  of  it  remains. 

An  inordinate  quantity  of  muco-piu:ident  fluid  is  generally  seoret 
in  the  more  recent  granular  coujuuctivitis.  The  tears  al»o  flow  u 
naturally  imder  any  local  in-itatibu^  especially  that  of  cold,  or  uihI^t  «u 
irritation  of  the  system,  especially  from  alcoholic  driuk>*.  The  diHchari 
quickly  becomes  purulent.  This  explains  cxawrbati mi h*  Jn  f'rini«ii 
long  standing,  at  intervals,  there  ma}^  be  little  or  no  <li?*(iharfi;r%  hi  Mi 
more  chronic  and  quiescent  cases,  there  may  bo  ncitli^r  IhiMdiimi 
discharge  of  tears  nor  of  mucus. 

Palpebral   ^t/mptoms.      In  the   eevercr   varieti<*H,   the    vyulnU   iii 
reddened  and  swollen,  and  the  upper  lid  rlropH  a  littl«»     Thii  «iw<^ll(i 
oculo-palpebral  portion  of  the  conjunctiva  interfcrtjw  witlj  tiu*  lU'tlii 
of  the  levator  palpebrie  muscle*    Thetamal  rmrtilag<«i  ni^*  " 
laterally,  and  no  longer  fit  the  eycbalL      Througli  U*  ^^ 

eyelid  hangs  loosely,  and  the  umler  one  in  [nuihiKi  away  by  Urn  twollii 
c<>njunctiva. 

The  Meibomian  gland-dudii  »w©Il  and  beconie  gTftll1iilir« 

Some  degree  of  ectropiumi  by  which  tlio  punainm  Uu^rynmU 
displaced  outwards,  ii*  aj)t  to  occur  wheouvifr  tli«  Of/tguucftivii  in  mfMi 
swollen*     Overtlowing  of  tlio  tuam  in  the  rtmulL 

Ei^ehall  objeclhe  symptmm.     Tlio  conioa  may  Ummm  liassy,  roiiK 
or  semi-opaque,  and  vascular,  in  aclvan*'ed  utagim  of  granular  *'Oi 
junctivitis.     Such  opacity  with  vtupcularity  in  calliul  panniiN.     Tli 
condition  is  described  among  the  ofFcfTti*  of  corn«niii*.     It  may  be  in 
duced  through  trichiasis,  the  result  of  induced  tftrwal  disease,  whereby: 
the  cilia  are  thrown  against  the  cornea*     Thi-ough  onb-opium,  excit 
by  the  &ame,  whereby  the  granulations  of  the  jialpebral  conjunctivi 
are  applied  to  the  cornea.     But  the  gi'eater  elfect  is  always  from  eon 
tact  of  the  edge  of  the  eyelid, 

Etjdtnll  suhjectke  symptoms.  Irritability,  intolerance  to  bright 
light,  high  sensitiveness  to  cold  air,  dust,  smoke,  and  wind.  Pain 
from  use  of  the  eyes  in  reading  or  writing,  and  during  minute  work, 
espeeiaUy  if  it  be  done  by  artificial  light,  attended  in  each  iustano^H 
by  increased  redness.  Mistiness  of  sight,  arising  fi-om  the  excretion^™ 
parsing  over  the  cornea.  Kainbow  colours  around  luminous  bodies 
from  the  same  cause.  Still  more  misty  sight  wlicn  the  cornea 
its  transparency.  When  the  cornea  has  suffered  lung  and  intenselyj 
the  interior  of  the  eyeball  ptu-ticipates  in  the  inllaiuniation,  whereb 
the  function  of  the  retina  is  much  damaged. 
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BBuder  conditions  contrary  to  Banitary  laws.  But,  alloTving  this  to 
KihaYe  its  weight  as  a  means  of  spreading  contagion,  their  damp, 
■■eold  dimato  has,  I  hel^eve,  much  iniluenoe  in  originating  the  primary 
I     lOonjuiictivitis, 

Lit  ^-^s  perpetuation  in  communities  is  not  due  to  any  secretion  proper 
Lg^to  the  hypertrophied  partB^  hut  to  infection  arising  from  the  puj3  in 
L  ^  the  secretions. 

^  Sir  W.  WDde  has  puhUshod  many  valuahle  papors  on  this  suhject. 
^  The  most  comprehensive  is  his  medical  report  of  tlie  epidemic  of 
^  ophthalmia  w^hich  prevailed  in  the  workhouses  and  schools  of  the 
I    Tipperary  and  Athlone  Unions. 

^  The  disease  is  rarely  seen  except  among  very  poor  people,  and 
L.  those  who  live  in  organized  masses,  such  as  in  schools,  in  the  puhlio 
L  aervices,  in  pauper  estahUshments,  and  in  places  of  punishment. 
I  And  the  commonest  of  all  existing  causes,  is  the  nee  of  nitrate  of 
silver  in  substance  for  the  primary  inflammation,  or  in  lotions  or 
salves,  of  such  sireiigtli  as  to  be  highly  irritating. 

It  is  ofti^n  masked.  The  soverilj  of  its  subjective  and  objective 
symptoms  declines.  A  renewal  of  inflammation  from  some  excite- 
ment, is  followed  by  remissions.  These  are  repeated,  but  there  is 
scarcely  any  discomfort  till  some  variety  in  the  recurrence,  or  some 
imj>idse  given  by  new  irritation,  develupes  the  granulation  in  a  severe 
and  permanent  form. 

Count\  All  varieties  in  children  may  get  well  spontaneously,  and 
the  repair  may  be  quick.  Granulation  is,  however,  seldom  seen  so 
early  in  life,  nor  is  it  severe.  Nor  is  it  a  condition  of  old  persons. 
Slight  attacks  of  any  variety  in  adults  may  get  well  with  or  without 
treatment.  Severe  mixed  and  difl'used  varieties  very  seldom  get 
quite  woll  under  any  circumstances,  by  which  I  mean  that  the  con* 
junctiva  is  restored.  Yet  if  such  bo  left  untreated,  the  eyelids  and 
the  cornea  become  much  damaged.  The  conjunctiva  swells  more, 
till  its  nutrition  seems  interfered  with  ;  then  it  is  somewhat  bloodh.'ss, 
and  slirinking,  it  is  converted  partially  or  entirely  into  a  kind  of 
cicatricial  tissue,  which  assumes  several  forms,  such  as  spota,  or 
streaks,  or  radii,  among  which  nmy  be  interspei-sed  reddish  or 
yellowish-grey  tissue.  In  some  places  there  is  no  longer  conjunctival 
tissue  where  such  changes  have  been  effected.  The  secreting  power 
of  the  membrane  is  destro3*ed,  and  dryness  of  the  c^ye  is  felt.  Similar 
changes  might  occur  in  the  granular  variety.  If  the  palpebral  and 
the  oculo-palpebral  fold  of  the  conjunctiva  have  undergone  much 
partial  or  general  cicatricial  change,  the  conjunctival  sac  is  shrunken 
and  shortened,  an  eifect  which  is  very  apparent  when  either  of  the 
eyelids  is  everted.     Then  too,  the  so-called  posterior  symblepharon  is 
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apparent  as  vertical  bands.     The  shiiBkiiig  may  be  also  seen  in  ihtM 
restrieted  movements  of  the  eyeball.     With  all  thk  tlie  caruncle  and| 
the  eemi'lunjir  fold  yhrink  and  almost  disappcny;..   The  cornea  passed 
into  complete  pannufl  or  xeroma*     The  eyelids  sufler  in  shrinking 
of  the  tarsal  cartilages,  destruction  of  the  Meihoioian  glands,  and 
trichiaBis*     Sometimes  the  cilia  follicles  arc  destroyed,     Entropium 
may  be  induced.  ■ 

TrmfnuHt,     To  remove  any  source   or  exciting  cause  of  the  in- 
flammation, or  any  iutlueuce  which  may  increiise  or  maintain  it,  is  to 
place  a  patient  under  the  most  favourable  state  for  his  reooveryj 
Then,  the  vehicular  and  papilbiry  varieties  of  the  granulations  maj 
be  subdued,  and  the  conjunctiva  restored  to  health.     The  mild-mixed 
and  the  ditliise  varieties  may  be  reduced  so  as  no  longer  to  cauaij 
discomfort,  and  severe  examples  of  them  may  be  much  improved 
In  all  of  these  cases,  any  thin  corneal  opacity  may  disappear,     liulj 
iu   no   instance  can  these  desu-ahle   ends  he  acconiplit>hed  quicklyJ 
The  fullest  improvement  may  not  he  arrived  at  for  months,  or  evea 
for  some  years. 

The  sthenic  oases  must  be  distinguished  fi^om  the  asthenic,  and 
treated  differently.  Active  inliamniatory  conjunctival  symptoms 
must  be  subdued  by  appropriate  antiphltigislic^,  such  as  leeching, 
cold,  and  the  other  measures,  aiTurding  to  the  rules  given  for  the 
same  state  arising  out  of  catan^ial  or  purulent  inBammation.  The 
cold  should  be  persevered  with  so  long  as  there  is  any  m(»rbid  heat, 
and  resorted  to  from  time  to  time  if  such  should  return.  No  decidedj 
amendment  will  ensuo  while  any  objective  evidence  of  developinj 
inflammation  is  present.  The  sw^oUen  conjunctiva  should  be  scaritied 
longitudhially  in  several  jdaces,  and  the  bleeding  encouraged  bj 
moving  the  eyelids  about  with  the  fingers. 

If  the  inflammation  be  chrouic  and  associated  with  general  debility^ 
as  in  all  probability  it  will,  ant iphlogistics,  excepting  the  scarificiition/ 
are  contra-indicated.     Fomentations  with  plain  hot  watcj',  or  with  _ 
anodynes  if  there  be  pain,  will  be  benedciaL  H 

Besides  the  local  measures,  we  must  look  to  Iho  careful  manage- 
ment of  the  system,  and  do  everything  to  restore  the  general  heidth.^— 
When  tonics  are  admissible,  some  preparation  of  iron  wiU  be  mosfl 
generally  suitable,  and  iu  large  doses. 

In  all  cases  the  eyes  shmdd  be  shaded  from  bright  light.  It  i« 
necessary  to  avoid  tainted  air,  including  that  vitiated  witli  tobaccd 
smoke.     Minute  eye  work  should  be  sjiaringly  or  not  at  all  done. 

A  judicious  change  of  residence  often  produces  much  effect.     K\ 
sea  voyage  works  w^onders.     It  is  well  kno^^Ti  that  soldiers  who  ait 
diseliurged  troni  the  army  in  liot  climates  with  granular  conjmictiva,] 
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5t  get  well  during  their  voyage  home,  or  after  they  have  joined 
•  firiends,  from  hygienic  influence  only.     Where  such  advantages 
^ut  be  obtained,  isolation  from   others  who   may  be   similarly 
.ised  is  desirable. 

applications  to  the  conjunctiva  are  serviceable,  but  they 

^-■dd  be  used  with  the  utmost  caution,  and  astringents  alone  are 

liflsible.     Even  they  must  be  diluted  enough  not  to  irritate.     I 

^^    "J  settled  down  to  the  employment  of  alum  or  tannic  acid  in  lotions 

^   ijy  applied  to  the  conjunctiva  with  a  brush,  three  or  four  times 

'^e  pure  granular  variety  progresses  better  without  any  local 
^  ilioation,  and  the  same  may  be  said  of  the  low  forms  of  the  pure 
^■iillary. 

^"When  the  excretions  lessen,  and  especially  when  the  mucous 
'  "■  ment  preponderates   over  the  purulent,   the    astringent   is  not 

"liiired  so  frequently.  It  had  better  be  discontinued  altogether 
"*  soon  as  there  is  decided  improvement  in  any  of  the  prominent 

Tnptoms. 

When  the  inflammation  has  done  a  certain  amount  of  damage, 

— ily  a  certain  amount  of  recovery  can   ensue.     I  cannot  express 

-lese  degrees  in  writing,  but  I  can  recognise  them.     They  can  be 

,-jgped  by  observation  and  practice.     It  is  important  to  know  when 

_  ?medies  can  do  no  more. 

When  there  is  no  longer  active  hypersemia,  I  believe  in  further 
Ivantage  from  the  stimulating  effect  of  blistering  the  integuments 
f  the  eyelids  from  time  to  time.  I  employ  a  blistering  fluid, 
luUen's,  and  while  the  patient  lies  down  I  put  it  on  with  a  brush, 

do  not  cut  the  blister,  and  a  sore  does  not  form.  The  British 
^^urmacopooia  contains  a  liquor  epispasticus. 

Under  these  principles  of  treatment  there  is  the  best  opportunity 
ifforded  for  the  removal  of  the  inflammation,  the  casting-off*,  the 
absorption,  and  the  shrinking  of  the  morbid  products. 

Escharotics,  by  which  I  mean  nitrate  of  silver  in  substance  or  in 
strong  solutions,  caustic  potash,  or  sulphate  of  copper,  augment  and 
prolong  the  inflammation.  I  never  saw  a  conjunctiva  restored  to 
health,  or  to  comfort,  wliere  they  have  been  industriously  applied.       .  ,  t 

Patients  present  themselves  with  the  mixed  and  the  diffuse  varieties  . 
80  advanced  that  the  conjunctiva  is  damaged  beyond  all  hope  of 
recovery,  being  thoroughly  altered  in  structure,  and  the  cornea  is 
fast  becoming  spoiled,  the  effect  of  severe  cauterization.  My  practice 
is  to  destroy  the  granulations,  and  this  I  do  with  the  least  damage 
to  the  tarsal  cartilages  and  to  the  cornea,  by  applying  the  pure 
liquor  potassso.     I  evert  the  eyelid,  dab  on  the  liquid,  wait  for  thirty 
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seconds,  wash  with  tepid  water  and  a  bit  of  mg,  dry  the  surface,  and 
applj  a  little  castor  oil.  The  iutense  pain  which  is  produced  is  not 
worse,  and  is  shortei:  in  duration,  than  that  which  follows  the  iLse  of 
the  nitrate  of  silver.  I  allow  an  inten'al  of  a  week  before  making 
another  application.  Tlie  process  has  reached  its  applicability  when 
the  granulations  are  sufficiently  reduced.  The  bad  condition  of  the 
oomea  impi*<:)veB. 

Any  very  decided  pedunculated  papilleD  or,  more  correctly,  neo- 
plastic groTV^hs  should  be  snipped  off. 

It  is  not  ray  plan  to  tell  of  the  very  many  applications  which  are 
and  have  been  resorted  to  by  other  surgeons,  most  of  which  I  have 
tried.  There  has  been  nothing  new  here  in  the  last  quarter  of  a 
century.  It  would  be  difficult  to  introduce  variety.  The  finely 
powdered  diacetiite  of  lead  dusted  on  the  granulations,  rubbed  in, 
and  the  washing  aftei^-ards  to  remove  loose  portions,  and  the 
rubbing  in  of  quinine,  both  now  extolled,  are  old  suggestions* 

The  removal  as  far  as  possible  of  the  granular  conjunctiva  from 
tiie  palpebroe  by  the  scissors,  the  knife,  or  by  actual  cautery  is  now 
seldom  practised.  'WTiQe  a  studcTit^  I  frequently  used  the  curve<l 
scissors  mider  the  direction  of  my  teachers,  and  then  rubbed  the  cut 
surface  with  the  sidphate  of  copper.  Furious  inflammation  always 
ensued,  and  the  vascular  cornea  got  woi*se.  For  the  treatment  of 
pannus,  I  beg  t^  refer  to  the  chapter  on  the  Diseases  of  the 
Cornea, 

IllIOPATHtC   KRYS1PEI*AT0US   CONJUNCTIVITIS. 

This  miist  be  a  very  rare  disease,  because  I  have  either  not  seen  it, 
or  unnoticed  it, 

St/mphms,  It  commences  w^th  a  ft>cling  of  slight  tension  In  tlie 
eye  and  the  parts  immediately  surrounding  it.  The  cunjunctiva 
becomes  of  a  pale  red  colour  and  rises  around  the  cornea  in  soft 
yellowisli-red  vesicles,  which  alter  their  form  from  every  motion  «»f 
the  eyelids.  Sometimes  they  m^  large,  colourless,  project  from 
between  the  eyehds,  and  resemble  drops  of  tears.  No  other  diseasml 
appearances  are  observed  in  the  eye  itself,  and  the  eyelids  may  be 
entirely  free  from  redness  and  swelling. 

As  the  dieease  continues  the  conjunctiva  increases  in  redness,  and 
gets  spotted  with  bright  red  spots,  whicli  are  produced  from  extrava- 
sation of  blew  id  into  the  areolar  tissue  l>etwcen  it  and  the  sclerotica- 
The  vesicles  become  larger  and  more  prominent.  Their  interspaces 
'«ivered  with  a  fhm  vrViiiei  Tii\\^M%.    TUq  lacrjnnation  increases, 


rEMWWMxm^  or  imv  gbokjortita,  wrr^ 


S79 


the  manmg  Qm  eaammwmmMtahm 
mtioua  wlikk  mOttdtm  mt  tibe 
dedisie,   and    the 
flderolica.     ExtrmTMilad  Uood 
a|q»ear«  fior  a  loftg  timm  tbt 
oderolka,  ud  fidk  ioto  winjklas 

<:)nf«».     Theee  seem  to  be 
bkma,  tlie  rtiag  of  inMcti»  and 

Tnmiimimi.     Bcal,  loed 
degree  of  tlie  mflammalorf 
are 


iUftk 


tbeeflbciaf 

ed  to  the" 
tlie  bfll  qriDiilQHis  to  dis- 
■waa  detmhed  frcm 
the  egneball  ie  moTid. 
dwDgee  of  ataDcaidieTe,  sliglit 

.aoeoidii];  to  iliej 
end  puneluiiiig  the 


rffMrHiGcs  or  nta  oPXJbiicTivA- 

Thifl  Tesienlar  en^doa  has  been  eee&  on  the  egre  m 
with  the  flame  on  other  parU  of  the  bodjr. 

The  holhe  brm  on  the  ocohv  and  palpehial  eoiqiiiietiTa,  end 
filled  with  aemm.    There  maj  he  diaip  eonjitiMiiTitJay  with  pundetit^ 
dieoharge* 

Treatment.    MoTt  ifl  requiied  coiielitiitioiiAUy  than  locallj  becnau^ 
the  disease  in  general  ie  alwajB  avodated  with  a  most  unhealthy  and 
enfeebled  condition  of  the  body.     An  azienical  preparation  seems  to 
Buit  best,  and  the  liquor  ansenicalis  should  be  given  under  the  well- 
known  condition.     The  bulho  should  not  be  punettired,  but  aUowcd' 
to  decline,  for  the  excoriated  surface  which  is  sure  to  ensue  when  the 
ciiticle  separates,  will  be  more  aggravated  if  the  serum  be  disehargedj 
prematurely,  aud  will  be  made  gtill  worse  if  with  pimetui-iiig  any* 
eeoharotic  be  used.     Fomentationa  give  relief.     The  mildest  astrin- 
gents applied  to  the  conjunctiva  irritate  it. 


PHXYCTE^iULAR    CONJUNCTIVITIS. 


ThiB  IS  the  commonest  of  the  conjunctival  diseases,  fnim  the  eighth 
year  of  life  to  manhood,  the  period  of  its  [vrcvahnnH*.     Sniuetiinen 
only  one  eye  is  alTt^'teHi,  sometimes  both  ore  aHected  at  the  saTiu^  tiuio,' 
in  which  case  the  one  is  generally  worse  than  the  other.     Not  un!iv- 
queiilly  the  eyes  ore  attacked  in  alternation. 

Oifjtctwf  symptoim.  The  phtycteiiula  or  aptlui  is  seated  un  llio 
oculai*  conjunctiva,  usually  at  the  hnrizontal  meridian  tif  tlie  ev(*hull, 
at  its  outer  or  inner  side.  It  may  he  entirely  on  the  eoujunetiva,  t*r 
partly  on  it  and  partly  on  the  cornea*     E^ecptiontdl^^  it  u^cuin  on 
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of  a  fig-seed  to  that  of  a  hemp-seed.  But  there  may  be  many  phlye- 
tenulis?,  either  scattered  or  in  groups,  and  sometimes  diitpoeed  in  a 
circular  manner,  paiiially  surrouuding  the  cornea. 

At  ilie  spot  of  development,  speaking  of  a  single  one,  itcommenoee 
hj-  a  minute  vascular  piitJj,  in  the  centre  of  which  in  a  day  or  two  a 
roundish  little  nodule  of  lymph  appears,  as  an  exudation  or  efflo- 
rescence. At  the  summit,  the  epithelium  is  raised  by  serum  into  a 
vesicle.  At  this  time  the  tears  are  secreted  in  superabundance.  Then 
tlie  conjunctiva  swells,  the  vasotdar  patcli  increases,  the  secretions  of 
catarrhal  ophthalmia  are  produced,  and  the  nodule  ruptures.  To  this 
succeeds  a  well-defined  whitish  and  round  ulcerous  excaration,  sur- 
rounded by  shreds  of  epithelium.  The  distended  blood  vessels  assume 
a  r^jticular  rather  than  a  radiating  form,  and  if  the  excited  vasotdar 
action  spread  much,  small  extravasations  of  hlood,  eccliymoses,  may 
occur  in  the  meshes.  The  little  ulcer  seci-etcs  an  oparpie  gre^^ish  suh- 
ctianoe  by  which  healing  is  accompUshedj  or  Buoh  secretion  may  break 
down,  by  which  there  is  retrograde  idceration  before  repair  is  effected. 
Meanwhile  the  conjunctival  sweUiug  and  vascularity  decrease,  the 
excretions  are  reduced,  and  the  ordinary  secretion  is  restored.  This 
gives  the  outline  of  a  typical  course,  which  is  run  tlirough  in  from 
about  six  to  twelve  days.  There  is  more  local  disturbonc^e  when  thera 
are  several  phlyctenulte  than  when  only  one  exists,  and  also  when  the 
oomea  is  partially  invidved  than  when  it  is  not. 

A  phlyctenida  may  form  during  an  attack  of  catarrhal  ophthalmia. 
It  is  more  common  mth  the  chronic  form  of  the  hiflammation, 

Sfihjcciire  Sf/mpioms,  At  first  thei'e  is  a  little  stinging,  then  itching, 
seldom  actual  pain.  Intolerance  to  light  is  hut  slight,  and  there  is  no 
hlej^harospasm.  These  intensify  when  the  phlycteuula  is  partly 
on  the  cornea,  when  it  is  multiplied,  and  when  the  sub-t*onjunctival 
tissue  inflames. 

The  aspect  of  the  eye  varies  considerably  with  the  degrees  of  eon- 
jimctival  va^jularity,  and  through  w4nch  errors  in  diagnosis  may 
ocoiu*.  Ordlnaiily,  the  redness  is  only  on  one  side  of  the  eyeball, 
and  just  about  the  spot  of  eruption.  Sometimes  the  w^holo  of  the 
ocular  conjunctiva  is  intensely  red,  and  that  oven  from  the  fii-Ft, 
Of  course  in  such  a  case,  the  entire  conjunctiva  would  be  pr»''ter- 
naturally  vaaeulur,  and  the  sub -conjunctival  tissue  would  ^- 
escape  inflammatory  implication. 

This  atfection  is  very  frequently  confounded  with  an  a  I 
the  cornea,  wliich  is  ollcn  attended  x^^ith  very  severe  ol, 
flttlBBCtive  Aymptoms,  and  is  usually  protracted.  It  may  exi 
inms.      Phlyctenular   conjunctivitis    »t:)met* 
manifest  evidence  of   ill  health,  but  it 
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m  where  there  is  debility.  Besides  hereditary  weakness, 
r,  insuffioient  diet,  want  of  exercise,  and  insufficient 
Qust  be  phioed  under  this  head,  conditions  which  produce 
nutrition. 

g  causes.  These  are  cold  and  wet,  and  exposure  to  cold ; 
d  prevalence  of  the  aiSection  in  these  latitudes,  and  its 
rarity  in  warm  countries. 

9.     Phlyctenular  pannus  is  a  sequel  which  arises  out  of  &e- 

^petition  of  phlyctenular  efflorescence,  by  which  the  conjunc- 

1  sub-conjunctival  tissue,  and  it  may  be  a  superficial  portion 

sclerotica,  is  hypertrophied  and  raised  with  a  definite  border, 

3ly  supplied  on  the  orbital  side  by  large  blood-vessels.     Along 

»me  ulceration  there  are  cicatricial  elements. 

ttment.     Constitutional  measures  should  be  prescribed  according 

r  existing  indication  for  them,  and  the  same  may  be  said  of 

die  measures. 

less  these  be  sufficiently  attended  to,  the  disease  will  recur  again 
^ain,  and  such  effect  is  to  be  overcome  rather  than  the  reduction 
single  crop  of  the  eruption. 

/nfinement  *  to  the  house  is  unnecessary,  unless  the  weather  be 
ment. 

s  to  local  measures,  the  eye  should  be  shaded  from  bright  light. 
[][uent  fomentation  is  desirable.  If  there  be  marked  symptoms 
atarrhal  ophthalmia,  they  should  be  treated  according  to  the  rules 
in  for  the  same. 

have  not  been  able  to  convince  myself  that  any  advantage  is  got 
I  applying  drugs  to  the  efflorescence  in  any  of  its  stages.  Many 
;eons  speak  of  local  specifics  for  cutting  an  attack  short,  and 
ng  them  are  nitrate  of  silver,  sulphate  of  copper,  calomel,  oint- 
t  of  the  red,  as  well  as  of  the  yellow  oxide  of  mercury.  A  oon- 
y  conviction  is  forced  on  me  from  actual  observation,  and  I  believe 
aU  of  these  irritate  the  eye,  and  not  one  of  them  abridges  any 
be  stages  of  the  complaint. 

Tith  regard  to  the  conjunctival  pannus,  the  best  recoveries  will  be 
e  upder  constitutional  and  general  treatment,  and  without  the 
3t  application  of  any  agent  to  the  diseased  part. 

DIPHTHERITIC  CON JU^XTI VITIS. 

bis  is  the  result  of  acute  inflammation  of  the  conjunctiva,  and  of 
3ub-conjimctival  areolar  tissue,  produced  by  specific  action,  and 
lalogous  to  diphtheritic  inflammation  of  the  pharynx. 
oieral  symptoms.    Inflammation  of  the  entire  conjunctiva.     In« 
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Inflammation  of  the  eyebiill,  of  the  enntents  of  the  orbit,  and  the 
oonjuiietiva,  oc*c?asioiially  produces  the  mild  form,  and  so  may  meolia- 
liic^l  irritation  of  tho  conjunotiva,  of  wliioh  I  have  epoken  iu  the 
uliiipter  on  Artificial  Eyo, 

Idiopathic  diphtheritic  oonjiiuctivitia  has  a  ooustitutional  origin,  a^^ 
is  shown  from  its  occurring  in  peraona  with  diphtheritic  aflectionajB 
witli  Hwirlut  and  puerperal  lovers,  and  even  with  mejisies.     In  all 
probahility  there  is  an   clomont  of  putridity  within  the  organisnij^ 
wliii'h  predispf)SC8  the  individual  to  become  atfected  with  tlus  form  oJH 
inllammatiMn,  or  wliir-h  disposes  any  inHammation  otherwise  exoitcd, 
to  take  on  a  diphtheritic  character.      Many   cases  illitstrating  the 
8cai'let  fever   eonneetion,   are   mowt   instructively   recorded   by   Mr. 
Prit  chard,  in  the  **  British  Medical  J*>urnal/*  for  1852,   There  arc  scat- 
tered in  the  Engli.sh  medical  literatm-e  of  the  last  four  years  three 
other  eases  in  association  with  scarlet  fever,    Foi^ign  experimentalist^B 
have  found  that  the  purulent  secretion  of  diphtheritic  conjunctivitis 
placed   on   a   siound  conjunctiva    generally  excites  the   diphtheritic 
disease,  but  sometimes  mei*ely  purulent  ophthalmia;  and  that  the  pus 
of  such  may  iu  turn  excite  diphtheritic  conjunctivitis.    By  this  unjust- 
itiahle  inoculation  we  learn  how  tlic  disease  may  be  propagated. 

Courtte,  In  the  milder  cases  the  diplitheritic  iufiltratiou  may  remain 
for  days  or  weekfc?,  and  be  ultimately  throw Ji  olF.  The  conjunctiva 
h>scs  its  hurdness,  becomes  very  red  and  spongy,  and  coveretl  by  a 
purulent  secretion.  To  this  granular  conjunctivitis  may  sueceed.  In 
tlie  severer  cases,  the  surface  deposit  is  dcHquamated,  and  leaves™ 
depressions  or  pits,  wliich  arc  apt  in  blee<b  Tiie  intiltratinn  seems  ti^| 
dcHt[uesce,  is  added  to  the  purulent  secretion,  and  the  conjunctiva 
gets  mm*e  relaxed  and  succulent^  and  diffused  granular  coojunctiviti 
is  apt  to  follow. 

In  no  instance  can  tlie  morbid  material   imdergo   any   chang 
but  those  of  putrefaction  and  decomposition. 

The  ultimate  eflects  of  the  inthunmatiou  on  tho  c<»njimctiva  ma]j 
ho   symblepiiaron    posterior  and    anterior,  or  auchylr»lde[iharou, 
xeroma*     Or  with  much  destruction  of  tissuei  cicatricial  shrinking. 

The  eyeball  is  apt  to  sutTer  secondarily*  especially  in  adults,  thii 
cornea  liecoming  inllamed,  whereby  an  abscess  may  form,  or  penetra- 
ting ulceration  ensue,,  or  sloughing  occur;  in  the  same  manner,  andj^ 
with  the  siime  result  as  in  pundont  ophthalmia*  although  here  suel[^| 
processes  ai'o  more  severe,  aud  by  them  the  eye  is  moi*e  generally 
destroyed. 

TrmttHrnt     This  must  be  constitutional  and  local. 

As  the  luflammntion  is  always  decidedly  stbeuic,  the  same  pr 
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■  acute  purulent  ophtlialmia  are  applicable  modified,  of  course, 
H  iug  to  any  variationa  in  the  intensity  of  eueh  6>Tiiptoni8- 
H  indud©  local  bleeding,  the  application  of  cold,  and  the  free  invm 
H  of  any  existing  chemosis ;  and  in  addition,  incising  the  diphtlieritt 
spot  in  several  places.  By  this  we  must  tend  to  reduce  the  luflAc- 
mation>  to  improve  the  local  circidation,  to  restore  the  nutrition  d 
the  inflamed  paits,  and  hasten  tbe  casting  off  of  the  dead  parts.  I 
doubt  whether  any  application  of  astringent  or  cBchamtic  to  the  OO^ 
Junctiva  is  advantageous.  Judging  ti^um  my  own  experience  I 
liould  say  that  the  interest  of  the  patient  will  be  best  eerre^lis 
'dispensing  with  them,  and  only  keeping  the  conjunctival  eurfaoe  m 
clean  as  pussilile  by  washing  with  w^ann  water,  remo^dng^  utt 
detached  slireds  of  diphtheritic  membrane  which  may  be  loose,  aal 
greasing  the  edges  of  the  torsi,  so  that  they  shall  not  stick  and  cMmfim 
the  disi'hargt^s. 

1  deprecate  the  use  of  the  nitrate  of  silver,  for  it  has  never  prond 
beucficitd  in  England,  in  the  hands  of  any  surgeon,  that  is,  s«  *  " 
1  know,  and  so  far  as  I  can  gather  from  reports  of  oases.  Soiii^ 
it  has  seemed  to  intensify  the  symptoms,  whereby  the  eyeballs  Imiw 
perished.  It  could  never  be  more  fidly  tried  than  in  the  case  of 
a  child  three  years  of  age,  who  was  treated  by  my  late  oollea^m^ 
Mr,  Hulme,  at  the  Central  London  Ophthalmic  Hospital,  and  watched 
by  myself.  Under  chloroform  a  fiortion  of  the  dead  tissue  wat 
roiidily  peeled  oil*  in  one  piece  from  the  lower  eyelid  of  each  eye»  but 
none  could  be  removed  hrun  the  upper  except  in  shreds.  When  tbo 
bleeding  was  subdued  Mr.  Hulme  cauterized  the  sin*faces  very  freely. 
Three  days  after\^'aids,  the  proliferation  was  as  profuse  and  as  touch 
OB  ever.  Again  was  it  dealt  with  as  before,  and  the  caiifitio  resorted 
to.  Altogether  tlie  caustic  was  applied  four  times  to  the  right  eye, 
and  three  times  to  the  left,  at  intervals  of  from  three  to  seven  days^ 
Mr.  Hulme  writes,  in  his  details  of  the  case  in  the  ** Medical  Times  and 
Gazette,*^  that  no  benefit  ensued  from  this  ti'eatment,  the  conjunctiva 
remained  in  the  same  condition  as  befoi'e.  His  microsoopio  exami 
nation  of  a  piece  of  the  dead  tissue  dist^overed  **  faintly  marked 
longitudinal  strite,  with  numerous  interejversed  cells,  large  exuda- 
tion cells  in  which  nuclei  ap|)eared  on  the  addition  of  cLo^tie 
acid/*  Itinflfleisch  says  that  the  morbid  material  is  composed 
of  cells,  and  not)iing  but  cells,  which  have  undergone  a  peculiar 
degt^m^mtion  of  their  protoplasm,  and  an  equally  peculiar  fusion  witli 
one  amithcr. 

Mr.  H  ulme  reports  along  with  the  above,  two  other  cases,  in  which 
rvery  rigorous  caustic  treatment  was  inoperative  for  any  good. 


CUTirULAR    COKJUNCTIVITI?*.  885 

Such  treatment  includes  attention  to  any  existing  gonprol  (Hsorder, 
out  of  wliich  the  ophthalmic  sjmptoniB  may  arise,  and  tho  removal 
ol*  any  blood-contaoiinating  influence,  producing  mal-assimilation^ 
or  mal-nutrition.  My  experience  of  the  internal  use  of  drugs  has 
hrouglit  me  to  trust  in  large  doses  of  the  tinet.  feixi  perch loridi, 
Mercury  in  any  form  is  highly  detrimental,  through  reducing  the 
patient's  power,  which  ia  sure  to  be  small. 

It  is  almost  impn&sible  that  any  person,  and  especiidiy  any  in- 
fant or  child  with  this  alfection,  can  be  sufficiently  treated  at  a  poor 
dwelling.     Out-patienttj  rarely  do  well. 


CUTICTLAR   CO^'JL'KCTlViTIS    OR    XEROI*HTIL\LMtA. 

The  conjunctiva  undergoes  degeneration,  whereby  its  structure  is 
spoiled.  The  several  secretions  in  association  with  it  cease.  Even 
epithelium  is  no  longer  formed.     Its  power  of  absorption  is  lost. 

Sfpnptoms,  The  wliite  of  the  eye  is  without  lustre,  being  dry, 
resembling  parchment.  The  cornea  is  sliglitly  vascular  ond  tm-hid. 
Thus  the  front  of  the  eye  looks  as  if  it  were  undergoing  deoomposition 
from  death. 

Cof(rse.  The  ooiijunetiva  ia  dark  red,  dry  looking,  and  rugous. 
The  ocular  portion  becomes  dry  and  shrivelled.  Its  hardness  and 
loss  of  elasticity  cause  it  to  form  wrinkles  or  plaits  around  the  margin 
of  the  cornea,  in  a  direction  eoiTespoudi ng  to  the  movement  of  the 
eyeball.  The  palpebral  sinunes  are  rcdured  in  depths  hut  they  still 
secrete  s^)me  mucus,  so  that  the  motif/Us  of  the  eyelids  are  tolerably 
well  performed. 

The  eomea  is  now  very  perceptibly  dry  and  semi-opaque,  traversed 
by  a  few  blood  vessels,  obscures  a  \ie\v  of  the  pu]al  and  of  the  iris, 
and  is  generally  paiiially  covered  with  partit  les  of  dust,  swept  into  a 
line  by  the  action  of  the  eyelids.  Vision  is  lost  in  proportion  to  such 
opacity. 

Trichiasis  or  entropium  may  oeeiir.  Both  may  co-exist. 
The  cnnjunctival  shrinking  continues,  and  the  oeulo-palpcbral  folds 
forming  the  upper  and  under  sinuses  are  pulled  out,  whereby  the 
eyelids  are  drawn  around  the  eyeball  up  to  the  cornea,  winch  ia 
paiiiully  covered  by  the  n]iper  one.  By  thin  tying  and  fixing  of 
parts,  the  eyelids  cannot  be  closed,  and  a  poHion  of  the  coniea  is 
permanently  exposed,  whereby  the  epithelium  becomes  so  tliiek  and 
opafptc  as  to  render  the  jnipil  invisible.  Patients  comphiin  of  the 
sensation  of  restrahit  winch  this  condition  imposes. 

Corneal  and  conjunctival  sensibility  is  lost,  and  the  application  of 
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irritanta  tt>  them,  such  as  ammonia,  pepper,  or  giiiiif,  i)roduci?sj 
etfeet,  or  but  the  slightest  reliction, 

raniius  may  appear  on  the  cornea  at  this  stage,  aocompaniedj 
penetrating  ulceration,  with  its  usual  etiects^ 

A  still  faiiher  stage  i8  loss  of  demaruatiun  between  the  cornea  i 
the  selerotiea. 

The  earuDC'lc  and  the  semilunar  ibid  ehriuk  and  become  dry,  j 
Bcareely  a  tract*  of  them  m  left. 

The  puncta  closo  at  an  early  period. 

The  Meibomian  glands  and  the  dlia  follicles  are  much  impaired 
quite  destroyed. 

The  iarsal  cartilages  shrint. 

The  ducts  of  the  laoryma!  gland  close,  and,  I  lielieve,  early, 
state  of  the  gland  itself  as  influenced  by  the  disoase,  as  well 
the  closure  of  its  duets,  has  not  been  ascertained  by  actual  obeeiw 
tion.     It  is  generally  sup2>osed  to  imdt*rgo  slow  atrophy,  for  w] 
one  eye  has  remained  sound,  and  there  has  been  weeping,  tlie  dis 
one  has  become  prominent  and  IdrHpdshnt,  and  pain  has  been  fell 
the  gland,  evidences,  we  may  conclude,  of  some  actinty  yet  remain 
in  it. 

Outicular  conjuucti\itis  may  occm'  at  any  period  oi'  life,  and  at 
one  eye,  or  both  synnnetricolly.  Casc^s  hiivo  been  recorded  at  tl 
ages  of  nine  months,  five  and  ten  years.  I  have  seen  it  only  i 
adults.  The  case  of  supposed  congenital  origin  published  by  M 
AV^ardrnp  is  not  u  reliable  one.  He  saw  the  juxtient  when  she  wi 
twenty  years  of  age,  and  supposed,  from  what  he  could  learn  aW 
the  appearnneo  of  her  eyes  in  infaTicy,  that  the  conjunctiva?  irol 
somewhat  affected  at  that  time.  There  niiglit  have  been  juu'ulei 
ophthalmia. 

Camtfi,  Tliere  is  no  truth  in  tlie  supposition  that  disease  of 
lacrynial  gland,  wliereby  its  function  ceases,  produces  dj'yness  of  tl 
conjunctiva,  because  the  moisture  of  the  eye  depends  on  the  confun 
tival  sec  retions,  and  not  on  the  te.-irs.  The  conjunctiva  remains  inoi 
and  healthy  after  the  lacrymal  gland  has  been  extirpated, 

We  invariably  find  that  the  cutieular  change  has  been  proo^H 
by  a  long'continucd  or  often -repeated  inflammation,  which  in  s^ 
iiistances  has  been  altogether  disregardtKl,  and  sometimes  increaec 
by  the  existence  of  entmpiuni  or  ti'ichiasis,  or  n»r>re  generally  by  tl 
injudicious  use  of  powerfid  escharfjties  or  stimulants.  Why  th 
l^eculia^  disease  is  so  rare  among  thousands  of  etises  of  acute  an 
chronic  inflammafion  of  the  conjunctiva,  and  hundreds  of  easqj 
grauuhir  conjunctivitis  even  when  escharotics  have  been  emplojV 
and  what  is  its  exciting  eausOj  is  a  question  no  one  can  answer. 
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I  am  umiware  of  any  morbid  anatomy  exaiiiinationa  of  tlie  diseaRt 

Diijuuctiva,  wliereby  the  Bevonil  structural  changes  have  hoeii  d< 
tecttjd.     liespecting  the  pathi)logy,  it  may  be  coiijecturefl  that  iuHuii 
Birttory  exudations  in  the  membrane  destroy  the  secretory  ajiparatus 
111  conneetion  with  it,  and   that  the  ultimate  eontraeting  of  sui 
produfes  the  alirinking  which  is  so  marked. 

The  corneal  eliaiiges  ai-e  probably  nieclianieal,  and  tlie  result 
tlie  eonjunetival  disease.  For  the  ooniea  to  remain  transp(u\*nt  an* 
lustroiUH  it  shoidd  be  moisten  ed^  and  the  desLpiainatiuii  of  the  eJfete 
o|»ithelinm  shrndd  be  assisted  by  the  frietion  of  the  eyelids.  WheJi 
at  iirst  the  moisture  fails,  the  dimness  is  causeil  by  the  tbying  of  the 
e]>itlielium,  and  a  certain  amount  of  transpiu*ency  may  be  I'estored  by 
wetting  the  surfaee  of  the  eye  with  water,  or  saliva,  after  the  manner 
of  some  patients.  While  the  oyidids  retain  tolerable  motion,  imd 
assist  to  remove  the  dead  epithelium,  the  dimness  is  not  eousidernble 
Whether  interstitial  oorneal  deposits  ever  oeeur  I  Inive  not  been  ab 
to  ascertain. 

Treatment.     A  cure  is  beyond  the  reach  of  sm-gery.     A  mueoi 
membrane  which  has  lost  its   stnietm'e   cannot  be   rejiaired.      Ibit 
Bometliiug  can  be  done  to  relieve  suilering,   and  in  somo  cases 
restore  an  aniount  of  useful  sight. 

Any  existing  trieliiasis  (jr  eutropium  shnidd  be  removed. 

The  eye  should  bo  protected  from  dust  and  other  foreign  piiiiiclei 
by  a  well-iitting  goggle,  mounted  with  plane  glass. 

As  a  substitute  for  the  natunil  secretion,  and  for  the  inn|Hjse 
&i5ftening  and  rulaxiug  the  hardened  conjunctiva,  and  moistening  tl 
dry  epithelium  of  the  cornea,  glycerine  was  introduced  by  Mr.  K. 
Taylor  twenty-one  yeai^s  ago.  lie  sought  for  something  which  would 
nut  irritate,  and  poBsessed  the  power  of  retaining  it.s  moisture^  11»^ 
pubhshed  thiee  cases  showing  its  good  elieet^,  with  some  excellent 
remarks  about  the  disease,  in  the  *'  Edinburgh  Med.  and  8m'g. 
Journal/'     I  saw  the  patients  with  him  many  times*. 

The  glycerine  should  be  applied  often,  because,  from  tlie  contraction 
of  the  conjunctiva,  only  a  very  small  rpiaiitity  can  be  laid  on.     Tin 
patient  should  take  it  about  with  him,  and  use  it  fi'om  time  to  iiim 
as  required,  with  his  finger,  or  a  brush. 

AFFKCTIONS    OF   THK    SI  n-COXJt^CnVAl.    AlU:ulAH    TlSsrK. 

(EDKMA. 

The  sub-oonjunctival  areolar  tissue  suffers  from  mechanical  drc»pi 
when  the  return  of  the  blood  from  it  and  the  conjiuK^tiva  is  interrupted 
tim  nreHsiirf>  on  tho  onlitlialniic  vein.  ui^^i^^AiAft^UiftjMiBibfi^^^^ 
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Objective  symptomn.     The  oculo-palpebral  and   ocular  oonji 
is  fiKghtly  swollen,  and  raised  up  in  a  yellowish  jcUy-looking  li 
fold,  and  the  comoa  is  overlapped.     Sometimes  the  upper 
the  ocular  portion  ia  Bcarcely  raised. 

In  such  development  it  is  but  one  of  the  signs  of  many  di 
and  around  the  orbit,  w^ithin  the  cranium,  and  of  the  eyeball, 
noticed  along  with  those  affections* 

Anotlier  foim  of  ocular  oedema,  hut  more  diifused,  occurs  in  old  m 
feeble  persons.  It  is  unimportant  unless  it  project  beyond  the  eyelic 
In  some  cases  which  have  proved  troublesome  m  tliis  way,  I  ^ 
reduced  the  swelling  by  puncturing  it  a  few  times  rather  freely .■ 

(Edema  has  been  recorded  in  association  with  severe  hemicraniaik 
circumorbital  neui*algia. 
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SUB-CONJUNCnVAL   PHLEGMQX. 


Tliis  is  spoken  of  as  circumscribed  inflammation  of  the 
tissue.     The  affected  part  of  the  conjunctiva  is  inflamed  and 
thickened.     In  a  few  days  there  forms  a  swolling  ahr>ut  the 
spUt  pea,  which  rarely  suppurates.     Fomentations  alford  relief. 


*  CHAPTER  XXXII. 

DISEASES    OF    THE    CORNEA. 

INFLAMMATORY      DISEASES (X)RNEIT1S — PHLYCTENULAR     CORNEITIS — 

t  DIFFUSE     CORNEITIS PUNCflFORM     CORNEITIS NEUROPARALYTIC 

i  CORNEITIS RESULTS     OF     CORNEITIS SUPPURATIVE   CORNEITIS 

■  CONICAL  CORNEA. 

INFLAMMATORY   DISEASES. 

Although  the  fully  developed  and  healthy  cornea  has  not  blood- 
vessels, it  suffers  more  frequently  from  inflammation,  and  is  quicker 
damaged  by  it,  and  recovers  whether  partially,  or  entirely,  more 
slowly  than  any  other  component  part  of  the  eyeball.  As  it  is 
naturally  absolutely  transparent,  and  its  polish  is  perfect,  any 
departure  from  these  states  must  be  regarded  as  conditions  of 
disease. 

The  conjunctival  layer,  the  anterior  elastic  lamina,  the  middle 
layer  or  true  cornea,  the  posterior  elastic  lamina,  undergo  many 
inflammatory  changes,  whereby  merely  their  transparency  is  affected, 
or  they  are  disorganized.  These  morbid  states  are  classed  as  exuda- 
tion, ulceration,  suppuration,  and  gangrene. 

In  no  other  tissue  of  the  eyeball  is  the  co-existence  and  succession 
of  progressive  and  retrograde  processes  so  marked. 

Comeitis  is  always  attended  by  some  degree  of  inflammation  of 
more  or  less  of  the  surrounding  conjunctiva,  and  still  more  of  the 
sclerotic€^  and  which  does  not  necessarily,  but  may,  spread  to  the 
other  parts  of  the  eyeball,  when  it  is,  so  to  speak,  secondary.  An 
explanation  of  the  first  condition  is  to  be  found  in  the  structural  or 
anatomical  connections  of  the  cornea,  including  its  blood-vessels  and 
nerves.     It  is  in  this  way  that  some  ioima  oi  «sn\ra4a&  ^x^  toally 
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lamina  is  quickly  destroyed  by  the  contact  of  pus.  From  tliis  pro- 
cess a  more  or  less  extensive  ulcer  is  found.  Within  the  cornea  pus 
is  long  retained.  The  lamina)  become  opaque,  and  break  down  into 
fatty  degeneration,  and  the  pus  collects  in  a  cavity,  constituting  an 
abscess. 

When  the  inflammation  is  less  severe,  there  is  less  development  of 
new  products,  but  portions  of  them  grow  more,  and  acquire  higher 
development,  from  which  it  is  said  ihat  blood-vessels  are  formed. 
But  in  the  present  state  of  our  knowledge,  it  is  safer  to  infer  that  all 
corneal  blood-vessels  are  but  morbid  ofishoots  from  the  natural 
vessels  around.  In  a  process  of  repair,  they  retrograde  and  are 
absorbed,  or  shrivel  up.  Their  remains,  with  fatty  detritus,  may  bo 
found  after  years.  It  is  supposed  that  they  are  capable  of  being 
rekindled  into  activity. 

The  posterior  elastic  lamina  seems  to  be  affected  by  inflammation 
i  1  its  epithelial  surface,  and  not  in  its  basement  membrane.  It  may 
i  aflame  generally,  and  cause  opacity  at  the  back  of  the  cornea  ;  but 
the  characteristic  effect  is  tliat  of  opaque  spotting,  in  single  points,  or 
in  groups.  These  products  vary,  according  to  the  character  of  the 
inflammation  ;  but  they  usually  correspond  to  those  of  proliferation 
o^  epithelial  cells  elsewhere.  The  exudation  from  them  may  be 
large  in  amount. 

The  entire  cornea  is  rarely  at  once  the  seat  of  uniform  inflamma- 
tory changes.  The  vascular  action  may  occuj>y  the  whole  thickness, 
but  it  genaially  occurs  only  in  parts. 


CORNEITIS. 
SIMPLE   tORNKlTlS,    VOR    JliE    MOST    PART   TRAUMATIC. 

Sf/mptoifi8.  Hypenemia,  or  congestion  of  the  blood-vessels  of  the 
conjunctiva  and  the  sclerotica  inmiediately  around  tlie  cornea,  bo 
that  their  anastomotic  arrangement  appears  like  a  wreath,  which 
seems  to  cover  a  small  portion  of  the  corneal  periphery.  The  con- 
junctiva may  be  a  little  raised.  This  cK)ndition  is  frequently  spoken 
of  as  ciliary  irritation. 

When  the  sclerotic  vascularity  prevails,  and  it  does  so  in  pro- 
portion as  the  corneitis  becomes  chronic,  there  is  not  the  bright 
redness  so  remarkable  in  iritis  or  general  inflammation  of  the 
eyeball,  or  so  distinguished  by  the  separate  trunks  of  converging 
blood-vessels,  but  a  purplish  uniformly-diffused  redness,  and  often 
disposed  more  in  patches  than  in  a  circle  around  the  cornea. 
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eyeball  from  a  paral>^c  condition  of  the  eyelids,  Plilyctenular 
CJomeitis,  as  well  as  granular  eonjunetivitis. 

The  vourse  of  the  disease  depends  chiefly  on  the  peraistenee,  or  the 
l^moval  of  the  cause,  modified  hy  coustitutioual  agencies.  The 
inflammation  may  quickly  or  only  &lowIy  reach  its  heiglit,  and  be 
ephemeral  and  leave  no  traee  ;  or  be  long  enduring,  and  ultimately 
leave  opacity,  or  pass  into  punnns,  or  parenchymatous  comeitis,  fol- 
lowed by  abscess  and  penetrating  ulcers,  whereby  the  ejeball  is 
destroyed- 

The  reduction  of  the  vai?cularity  of  the  eyeball  shows  that  the 
disease  is  declining.  The  corneal  vessels  are  removed  by  a  process  of 
slirinking  or  absorfition  as  ah*eady  explained. 

So  long  as  superficial  or  deep  opacity  is  the  product  of  ]>rolifera- 
tion,  is  recent,  and  in  no  wise  depends  on  cicatrization,  It  may  clear 
away,  no  matter  how  dense  or  extensive.  The  younger  the  subject, 
the  more  quickly  and  certain  is  this  to  occur:  Aller  the  body  ceases 
to  grow,  such  repair  is  slow  and  limited,  and  seldom  complete. 

Treatment*  Soon  the  eye  corefidly  to  see  if  there  be  any  extra- 
neous body  impacted  in,  or  lying  on,  the  conioa.  See  whether 
tricliiasis  or  entropium  ollends.  The  removed  of  any  of  these  will 
probably  cure  the  inflammation,  provided  the  eye  and  the  patient  be 
placed  under  the  conditions  which  favour  recovery ;  such  as  rest  to 
the  eye  and  rest  to  the  body,  in  order  to  ensure  tran(|uillity  to  the 
cirr!ulation.  The  same  may  be  said  with  regard  to  any  persisting 
chemical  irritations,  or,  indeed,  any  cause  whieli  is  <*apahle  of 
removal.  The  method  o!  dealing  with  recent  abrasions  and  wounds 
of  all  kinds,  is  given  in  the  chapter  on  Injuries  from  Mechanical 
Agents. 

Persistence  or  increase  of  the  inflammatory  action,  supposing  the 
cause  to  be  removed,  must  be  met  with  local  and  general  measures 
commensurate  with  such  8\inptoms.  Among  them  pain  must  be 
regETfled  as  the  highest  intlieation  for  ad  ion,  for  it  eanuot  bo  in- 
tense and  last  long  without  considerable  damage  occurring  to  the 
eye.  If  it  l>e  not  sulxlued  by  the  application  of  eold  to  the  eye 
and  to  the  surrounding  region,  leeching  or  cupping  the  temple  of 
the  atfeeted  side  will  be  reipiired.  Increase  in  temperature  stands 
next  in  pathological  irapoiiance.  It  should  be  subdued  by  cold 
applit-ations. 

Much  pliotuphobia,  lacrymation,  and  hlepliamspasm  may  he 
caused  by  very  slight  local  lesion,  and  do  not  necessarily  call  for 
active  treatment. 

The  applicable  remedies,  when  the  exciting  causes  are  phlyctenu- 
lar  eorneitis,   and  chronic  and    gi'amdar   conjunctivitis,  have  been 
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The  ocular  ecmjunctiva,  or  the  entire  conjunctiva  may  inflame. 
There  is  seldom  more  than  mild  chronic  catarrhal  conjunctivitis,  but 
this  re-act«  on  the  corneal  disease. 

The  sub- conjunctival  tii^Bue  becomes  disproportionately  inflamed, 
hence  the  tendency  to  eversion  of  tlie  upper  eyeliil. 

There  is  a  muditieatiou  of  phlyctenular  cnriieitis  described  as 
'*  herpes  zoster  conie[o,"  which  commencea  ^dlh  a  collection  of  oleiVn 
veeieles  in  the  form  of  a  wreath  upon  the  cornea,  llupture  of  these 
leaves  the  appoarancre  of  a  scratch.  General  conical  opacity  soon 
follows  with  insensibility.  The  tension  of  the  eyeball  is  genenilly 
reduced,  and  there  is  retinal  venous  hypenomia.  Herpes  of  the  lip 
and  cheek  may  appear  at  the  same  time.  Some  oonwtitutional  dis- 
order mostly  precedes  the  ophthalmic  attack.  The  diseai^  is  cliieiiy 
monocular.  The  posterior  part  of  the  eye  does  not  become  compli- 
cated.    There  is  no  recinrenee. 

Aceompan^nng  the  formation  of  the  nodule  and  its  final  develop- 
ment, is  intolerance  to  hght,  or  photophobia,  with  blepharospasm, 
lacrymation,  and  impairuicnt  of  vision,  mildly  or  in  great 
density. 

The  photophobia  is  the  leading  featm'e^  yet  its  intensity  is  not  in 
con'esponding  relation  to  the  degree  of  the  coujuuctival  inflamma- 
tion, or  of  the  corneal  disease.  It  may  be  most  severe  while  they 
are  least  marked.  When  children  are  sufTt^ring  much  from  it  they 
cannot  allow  the  eye  to  be  examined,  and  resist  with  all  tlu-ir  power 
any  attempt  to  inspect  it.  During  the  day,  they  systematically 
screen  their  faces  from  the  light ;  and,  if  they  are  allowed,  tliey  will 
always  lie  on  their  faces.  This  may  f>rcvail  for  weeks  or  months. 
At  night,  the  sjTuptom  abates  ;  they  get  up,  open  their  eyes  a  little, 
and  even  employ  their  vision. 

Insi>ection  of  the  eyeball  is  neoeBsory,  and  should  be  made  with 
eyelid  retractoi^,  or  duriug  ancesthetic  sleep.  I  must  mention  in 
caution,  that  a  small  phlycteuiila,  or  an  ulcer,  is  apt  to  be  over- 
looked; and  if  neither  have  yet  IVjrmed,  and  the  conjunctival  vascu- 
larity be  but  slight,  the  nature  of  the  disease  might  be  altogether 
mistaken. 

Epiphora,  or  lacrj^mation,  is  very  marked.  During  the  day,  the 
least  movement  of  the  ey*^lids  is  attended  by  a  flow  of  tears  :  or  if 
the  eye  be  opened  voluntarily,  or  by  another  person,  the  water  gushes 
out  freely.  The  act  reddens  the  orjujunctiva  and  the  eyelids.  The 
oheek  ma}'  be  excoriated  by  continuous  discharge. 

Vision  is  generally  interfered  with  by  any  vascuhmty  of  the  cornea, 
and  is  always  eclipsed  if  the  nodije  form  over  the  luipil. 

Ab8t>lute  or  intlammatory  pain  is  not  complained  of  in  the  day, 
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but  it  occafiionall}'  oociirs  in  children  at  night  during  sleep^  for  they 
wake  crying  and  complaining  of  it. 

The  muoous  membrane  of  the  nose  is  often  inflamed,  and  the  lips 
excoriated  hy  the  nasal  secretion. 

SneeziDg,  and  even  violent  fits  of  it,  and  itching  of  the  nose  are 
common,  especially  when  the  patient  tries  to  look  up.  The  nervous 
association  between  tbe  ciliary  nerves  which  receive  the  primary 
irritation,  and  the  Schneiderian  membrane,  accounts  for  those. 

This  ophthalmia  occurs  at  all  ages*  but  is  most  common  in  children. 

Remote  crftiJic^,  A  congenital  sci'ofidous  constitution  is  the  most 
prominent  among  these.  In  such  constitution  I  recognise  two  rather 
distinct  external  conditions.  In  the  one  there  is  the  pale  counte- 
nance, the  swelled  uit|ier  lip,  the  tliickened  septum  of  the  nose,  the 
inflamed  joints,  the  tumid  belly,  the  languid  circulation,  the  pale  and 
rough  skin,  the  cold  extremities,  the  flabby  muscle,  the  torpor  in 
bmlily  anel  mental  functions^  the  enlarged  lymphatic  glands  under 
the  jaw.  In  the  other  the  rapid  circulation  and  the  nervous  irritable 
system,  the  quickness  of  mind,  and  the  activity  of  bodily  functionSj 
the  thin  skin  and  marked  ramification  of  the  cutaneous  veins,  with 
the  uimatural  colour  in  the  cheeks.  Next  to  this  is  the  condition 
allied  to  the  former  of  the  two,  acqub'ed  by  those  who  have  been 
formerly  healthy,  or  by  the  progeny  of  such,  in  consequence  of  the 
combined  influences  of  insuliioient  and  unwholesome  food,  deficient 
clothing,  want  of  domestic  comforts  in  general;  sedentary  occupa- 
tions; impure  atmosphere  of  crowded  dwellings,  especially  in  the 
confined  parts  of  large  cities »  Or  by  those  who  have  been  improperly 
fed  during  infancy  or  after  weaning.    Debility  from  pi"evious  tliseases. 

Hereditary  taint  of  scrofula,  or  of  consumption,  can  be  generally 
traced  when  the  coinplaint  appeai-s  in  those  who  seem  otherwise  to 
bo  healthy. 

The  eye  symptoms  often  alternate  with  the  active  development  of 
some  external  scrofulous  sytiiiploma. 

Tlifi  connection  of  the  u.^ectvon  vdth  the  desquamative  stage  of 
scarlatina,  measles,  and  sin.^50^^^i '^^^^^ ''^^^^^^  i^to  activity  the  soro- 
fulous  diathesis,  has  been  "\o\aS  t^^^^p^^^d.  The  same  may  be  said 
in  associations  of  eczema^  -^s^^'^^?**^^^^  ^^^  ^^^  ^^"^  <^^d  nasal  muoous 
membrane,  and  herpes  frczTr-:^-^^v^v%'  ^^^  c^To^i^iAy  m  the  nose  diseased, 
that  some  suppose  the  ey  ^^^^^^^^Y^'^*^^  "^^^^^^  ^^^  perpetuated  by 
fiucli  disorders,  '^vVr^*.  v  ^ 

The  lialnUty  to  («nie»:^.^,^^'^^'^^^'^^"'^'^^^^*'^ll?<>*. - 
is  notorioiia.  ^^^^^^,  «.v,  v^v^jse^*  Vft  -sv,v.  „s^  J| 

draiigUt  o£  coVi    **^     -t»^^'  M 
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variable  climate  exerts  its  bad  effect.  Tbe  influence  of  cold  and 
dampi  or  dry  and  warm  days,  in  aggravating,  or  ameliorating  the 
symptoms,  forc^js  itself  on  attention.  North-easterly  winda  are  very 
detrimental, 

Perpetmiioii  of  the  difieose,  le  dne  to  the  development  of  cropB  of 
nodules* 

Pei*mtence  of  the  disease  renders  the  health  still  worse,  and  if 
paleness,  or  flahbiness  of  the  muscles,  enlargement  of  the  IjTnphatic 
glands,  be  only  somewhat  marked,  such  are  apt  to  be  erroneously 
supposed  to  be  altogether  the  effects  of  the  ocular  lesion. 

ResulfH,  In  slight  and  superficial  phlyctenulee,  not  perpetuated, 
there  may  be  perfect  recovery.  The  irritation  and  inflammation 
recede,  the  corneal  excoriations  or  ulcerations  fill  up  by  cleai-  tissue, 
and  are  covered  by  epithelium  which  is  at  fij^t  opa<|ue  but  clears. 

Deeper  seated  phlyctenulco  leave  some  traces.  The  true  cornea  may 
1m)  well  repaired,  while  the  epithehum  remains  long,  or  permanently 
opaque*  Or  the  ulcer  fills  np  with  opaque  material,  and  is  covered 
by  opaque  epithelium,  both  of  wliich  remain  opaque.  It  is  here 
that  the  ulcer  remains  long  vascular,  and  the  blood-vessels  with  the 
tliickened  epithelium,  prcy'eet  beyond  the  surface. 

In  the  transparent  ulcer  the  healing  is  remarkably  slow,  extend- 
ing over  months  or  years,  and  the  loss  of  substance  is  always  filled 
up  by  mora  or  less  opaque  matter,  and  is  covered  by  opaque 
epithelium. 

Although  the  subjective  symptoms  are  greatly  reduced  while  the 
prncess  of  heahiig  is  going  on,  the  eye  is  yet  very  irritable. 

Perforation  of  the  cornea  is  not  imusual.  It  may  occur  as  a  pri- 
mary oflect  in  a  few  hours,  in  a  few  days  from  breaking  down  of  th© 
nodule,  or  secondarily  from  inflammation  and  "ulceration  of  the  cornea, 
aroimd  the  disintegrating  nodule.  These  ooomrences  are  more  pro- 
bable when  the  phlyctennlno  are  confluent.  With  perforation  the 
iris  prolapses,  and  the  protruding  bit  looks  like  the  head  of  a  fly, 
and  is  called  myocephalon.  The  ulcer  contracts,  opacity  appears 
around  its  margin,  the  prolapsed  ii'is  sloughs  off,  the  pupil  is  displaced 
towards  the  perforation,  anrl  a  dense  white  cicatrix,  called  leucoma, 
marks  the  breaoh,  as  is  shown  in  Fig.  274. 

t)r  some  of  the  iris  may  appear  in  the  leucoma,  as  a  black  dot. 

Now  and  then  all  the  true  corneal  layers  are  ulcerated  tlii*ough, 
the  posterior  elastic  lamina  remaining,  and  which  bulges  as  a  small 
transparent  vesicle,  hernia  eomefo.  In  a  few  days  it  bursts,  the 
aqueous  humour  escapes,  and  carries  %vith  it  some  of  the  iris»  Then 
ensue  the  changes  above  described, 

A  leucoma  may  be  unable  to  sustain  the  prcssm'e  of  the  aqueous 
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I  do  not  apply  any  stimulants  or  astringents  to  the  surface  of  the 
eye,  so  long  as  the  eomea  is  in  the  least  inflamed,  because  then  they 
do  harm  by  irritating,  and  the  moi*©  so  according  to  the  ac^utenc^s  of 
iiiliumniatory  excitement.  I  disbelieve  in  the  loc4il  sedative  eifect 
attributed  to  them.  This  opinion  is  shared  by  all  those  who  have 
seen  ray  practice. 

That  tlje  transparent  or  bloodless  ulcer  is  roxised  into  curative 
activity  by  an  astringent,  I  admit.  For  this  I  use  the  exsiccated 
ahnn,  and  apply  it  neatly  with  a  brush  merely  to  the  uleer,  and 
repeat  tlie  application  once  or  twice  a  week,  according  to  the  ab- 
sence of  effect^  till  vascularity  or  opacity  indicates  that  lieaKng  has 
set  in. 

I  have  in  the  last  chapter  alluded  to  tlie  indelible  olive  hue  w^hich  the 
nitrate  of  silver  in  solution  may  impart  to  the  conjunctiva  j  a  strong 
objection  to  its  use.  A  black  cicatrix  of  the  cornea  is  an  occasional 
occurrence  when  the  nitrate  of  silver  in  solution  or  in  stick,  is  applied 
to  a  corneal  ulcer.  A  lotion  of  the  acetate  of  lead  employed  under 
the  same  condition  of  ulceration,  is  apt  to  leave  deposits  of  lead  in 
tlie  cornea,  and  which  in  time  becomes  encysted.  They  rise  above 
the  cornea  and  irritate  the  palpebral  conjunctiva. 

Scarification  of  the  conjunctiva,  even  when  it  is  inflamed,  is  un- 
necessary. 

Diriaion  of  the  lash  of  blood-vessels  passing  from  the  conjunctiva  to 
a  chronic  vascular  ulcer,  and  executed  by  snipping  out  a  conjunctival 
piece  of  them,  is  decidedly  beneficial.  The  ctfect  is  seen  on  a  larger 
scale  in  the  perishhig  of  the  corneal  portion  of  a  pterygium,  after  the 
cunjimctival  part  has  been  more  or  less  removed. 

Any  co-existing  cutaneous  atfcction  of  the  head  or  of  the  face,  or 
any  such  of  the  latter  excited  by  the  luctymal  or  nasal  seoretionj 
should  receive  the  proper  local  attention  from  the  first. 

Local  bleeding  is  quite  uncalled  for,  unless  under  some  conditions 
when  the  inflammation  passes  into  ditfase  comeitis,  or  extends  to  the 
eyeball  in  general,  a  complication  which  is  rather  rare  if  it  be  not 
excited  by  injudicious  applications  to  the  eye. 

I  must  express  my  disbelief  in  the  so-called  counter-imtation  to 
produce  metastasis  by  means  of  blisters,  issues,  and  setona  applied 
behind  the  ears  and  on  the  temples.  It  is  a  barbarous  mockery  of 
treatment.  My  dispensing  with  them  altogether,  shows  at  least  that 
my  patients  may  get  well  without  thcra,  and  as  to  the  matter  of 
saving  suffering,  especially  among  the  poor,  those  who  escape  such, 
are  no  doubt  great  gainers. 

A  strtjng  solution  of  sulphate  of  atropia,  often  applied  to  the  con- 
junctiva, is  the  present  fashionable  aiiplication,  under  the  idea  that 
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it  dirainishfifi  intra-oeiilar  proKsure,  a  ftilse  gupposition,  and  that 
acta  OB  a  local  aiuot^tlietio  to  the  conioal  and  tlie  oiliio^y  iif*rve8  aii| 
relievGB  iiTitation,  a  statement  not  confirmed  by  my  observation. 
havo  disifovered  only  the  disadvantages  of  this  ulkakjid.  Man] 
persons  are  very  ohnoxifnis  to  its  poisonous  pi'operty,  and  sliow  the 
effeots  in  headache,  burning  sensation  in  the  throat,  sleepiness^  res 
lessness,  and  rapid  aotion  of  the  heart.  In  other  persons  it  produc 
iramediate  and  intolerahlo  irritation  of  the  conjnnctlva,  and  erysipeln 
of  ihe  eyelids  and  of  the  check.  In  others  again,  it  is  borne  well  fo 
a  time,  bat  afterwards  excites  irritation  of  the  conjunctiva  and  of  thf 
skin.  The  dihitcil  pupil  renders  the  eye  still  more  sensitive  to  the 
light,  A  reference  to  the  index  will  show  that  I  have  made  other 
remarks  about  tliis  agent. 

CfffiHii/ttfioita/  nmtattrt'H,  The  necessity  for  these  is  generally  obvioi] 
enough,  and  the  tendency  of  the  phlyctenula  to  recur,  establishes  it 
universality.  Wo  must  increaso  the  nutrition  of  the  body  and  %o^ 
invigorate  tlie  system ♦  The  first  step  in  that  direction  is  to  remove 
tlie  patient  from  the  influence  of  tlie  cause  which  has  brought  about 
the  unhealthy  bo<ly.  Pure  air,  ventilation  of  apartments,  sufficient 
clothing,  rich  phil*b'en  are  as  often  too  naked  about  the  legs  as  poor 
ones,  whulesomp  nutritive  diet,  cleanliness  of  the  skin,  are  indispens- 
able ;  for  without  them,  or  any  of  them,  a  cure  will  not  be  oifected.. 
The  disease  may  wear  out,  but  the  eye  will  be  damaged  or  lost/ 
Alone  they  may  suffice.  All  else  as  treatment  is  seeondaiy  to  them  J 
This  is  the  reason  why  the  disease  is  so  persistent  when  patients  are 
merely  dosed. 

Exercise  is  rccpitsite  wbon  the  weather  is  not  iurlcment,  and  the 
wind  is  not  in  the  east  in  the  winter  and  spring  months;  for  ehillinj 
the  surface  is  v^vy  detriment  ah 

"Washing  in  tepi*!  rather  tlian  in  cold  water  is  to  be  preferred, 
hot  fuot-batli  at  night  has  a  good  effeirt. 

Patients  must  not  lie  in  bed  in  the  daytime,  and  children  must 
not  bi>  alio  well  to  lie  nii  their  faces.  m 

It  is  better  than  othenviee,  that  the  eyes  shoidd  be  accustomed  to  on 
little  liglit,  if  they  can  possilily  bear  it,  rather  than  placed  in  absolute 
darkness,  tmd  tliat  they  be  moderately  used  on  large  objects.     While 
taking  exercise,  \\rig\\i  \\ft\\V  mw^t  W  ^:^^\vv<lwl  so  long  as  it  is  painfid, 

Chftlybeates  and  pT«vivtftX\ci\\%  ol  rav^wwv  toc^  ^5>csav^^^\\\^  mtv^ 
mliod  on  for  faeVUtivtii^p  Yecox^n-    ^^^^  ^W  ^A  ^x^^^^^  ^.v.\. 
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DIFFUSE   OE  PARENCHYMATOUS   CORNEITIS. 

treatment  in  general  should  be  pursued  after  all  the  eye  sympt-^^ 
have  been  subdued,  in  order  to  restore  health,  and  reduce  the  chai 
of  a  relapse.     To  attaiii  the  same  end  may  be  added  a  change 
residence  from  a  less  salubrious  district  to  a  better  one  in  a  war^^^ 
dry,  inland  situation.     The  seaside  is  not  to  be  generally  reco^Cj 
mended  as  long  as  the  eye  remains  inflamed.  ^^ 


DIFFUSE  OR  PARENCHYMATOUS   CORNEITIS. 

In  this  the  active  inflammatory  symptoms  are  less  marked  than  in 
the  above.  The  chronic  character  prevails,  and  which  is  by  far  the 
more  usual  condition  of  corneal  inflammations,  and  the  spoiling 
efiects  are  greater. 

Symptoms.  In  a  well-developed  typical  form,  the  cornea  has 
lost  its  natural  polish,  and  resembles  a  piece  of  glass  that  has 
been  breathed  on.  Or  .it  may  have  a  more  stippled  aspect,  with 
greater  roughness,  whereby  there  is  more  haziness.  With  this  there 
is  a  deeper-seated  streaked  or  speckled  whiteness  or  yellowishness, 
arising  from  interstitial  deposits  of  materials  in  the  true  cornea. 

There  is  morbid  vascularity  in  varying  degrees,  of  the  surround- 
ing conjunctiva,  of  its  sub-tissue,  and  of  the  sclerotica.  The  more 
superficial  the  action,  the  redder  will  the  eye  appear.  The  deeper  it 
is,  the  paler  will  it  be ;  hence  the  lighter  colour  of  purplish  hue, 
above  alluded  to,  and  the  arrangement  of  the  blood-vessels  in  scat- 
tered radii,  when  the  sclerotica  is  mainly  implicated.  There  may 
be,  in  addition  to  the  general  and  diflused  enlargement  of  the 
blood-vessels,  a  vascular  bright  red  crescentic  ring  around  the  upper 
port  of  the  cornea,  and  perhaps  overlapping  it,  looking  rather  like 
an  extravasation  of  blood  than  an  inflammatory  patch,  which  it 
really  is. 

The  opacity  of  the  true  cornea  begins  at  the  circumference,  and 
creeps  on  till  the  whole  is  slightly  misty,  and  then  the  more  cloudy 
spots  or  streaks  of  various  sizes  and  shapes  appear.  These  may  clear 
up  in  some  directions  and  increase  in  others,  or  so  augment  as  to 
produce  general  dense  opacity.  There  may  be  a  single  central  deep 
spot  of  any  shape. 

The  true  corneal  tissue  is  not  long  pervaded  by  opacity  in  any 
form,  before  such  opacity  commences  to  be  injected  with  blood- 
vessels. They  may  be  few  and  isolated,  and  cross  each  other  as  they 
pass  through  the  diflerent  layers,  or  numerous  and  close,  looking  like 
a  red  patch,  in  which  no  individual  branches  can  be  seen  with  the 
naked  eye.    As  a  rule,  the  dense  opacities  receive  the  most  vessels. 
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ti©  cornea  or  posterior  damage  to  the  eye,  A  severe  case  may  last, 
n  a  chronic  stage,  for  many  years.  It  may  bo  a  t|ut?stioii  whether 
ompleto  transpareucy  ever  returns  to  unj  part  oC  the  CK)rnoa  whicli 
LOS  been  very  opaque.  It  is  said  that  even  when  repair  seemed  aa 
>erfect  as  it  is  possible,  the  microscope  will  detect  the  remains  of 
inflammatory  action  in  layers  of  eells  and  fatty  molecular  matter, 
[nflanunatory  injury  to  the  post-corneal  tifisues,  is  always  likely  to 
happen,  and  frec[uently  occurs. 

However,  recoveries  are  not  infrequent,  and  children  mrJie  the 
best  of  them.  In  childht^od,  an  eye  may  be  restored  to  health,  when 
sueli  success  seemed  most  unlikely. 

In  the  decline  of  the  discjise,  vascularity  in  general  decreases,  and 
the  opacity  of  the  coniea  gets  thinner  in  spots,  and  so  decHnes.  The 
grey  and  more  superficial  cloudiness  is  more  likely  to  disnppear  than 
that  which  is  deeper  and  more  opaque.  The  longer  any  exudation 
has  existed,  the  less  likely  is  it  to  be  removed.  After  pul)ei'ty, 
perfi'ct  recovery  is  utiusuah     Alter  adult  age  it  is  extremely  rare. 

The  disease  is  apt  to  recur  when  it  has  seemed  almoat  cui*ed,  or,  at 
least,  when  the  intlammatory  symptoms  have  nearly  come  to  an  end. 

tllecovery  is  generally  quickest  when  the  iuHammation   does  not 
tend  far  beyond  the  cornea.     The  more  the  eyeball  in  general  is 
implicated,  the  longer  will  the  cornea  sutler* 

Neither  ulceration,  nor  suppuration  of  the  cornea,  is  incidental  to 
^is  affection. 

■  T/w  sj)oiliii0  effects  on  the  eye  may  be  thna  summed  up.  Altera* 
mon  in  the  refraction,  through  the  changes  in  the  cm*ves  of  the 
oomea ;  and  perhaps,  too,  in  the  form  of  the  eyeball.  Hence  the 
myopia  and  the  astigmatism.  Limitation  of  vision,  or  partial  or 
total  eclipse  of  it,  from  the  position  or  the  density  of  t^orneal  opacities. 
Adhesion  of  the  iris  to  tlie  cornea.  Chtmges  in  the  iiis  and  in  the 
crystalline  lens  apparatus,  wdiereby  the  pupil  is  contracted,  and  its 
area  more  or  less  obscured  by  inflammatory  deposits  on  the  wipsule 
of  the  lens,  slight  opacity  of  the  capsule,  and  even  of  the  lens- 
Deeper  and  inllanimatory  changes  in  the  ciliaiy  body,  and  in  the 
ohoroidea.  Also  in  the  vitreous  body  and  the  retina.  Atrophy,  or 
collapse  of  the  eyeball  from  ophtlialmitis. 

CftHsci,  External  injuries  to  the  cornea.  Constitutional  states, 
the  same  as  those  which  have  been  described  as  prr»ducing 
phlyctenidar  eorncitis.  I  have  said  that  phlyctenular  inflammation 
may  usher  in  diffuse  oorneitis.  Sometimes  there  is  no  recognisable 
predisposing  or  direct  influence. 

TreaftHf'aL  llespecting  local  measures,  all  that  I  have  pointed  out 
under  this  head  as  applicable  lor  pblyctenulai*  ophthalmia,  is  suitable 
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humour  may  beoomG  thickened  and  opaque  by  exudation, 
thesct  two  pauses  operate,  tlie  pupil  may  be  quite  obscured. 

The  oomeal  changes  may  be  quickly  developed,  and  ushered  in  by 
marked  surrounding  inflammation  and  by  come^il  redness,  or  be^'^in 
as  a  faint  central  deep-seated  opacity,  recognised  only  with  a  positive 
lens,  m  fonued  by  the  accumulation  of  whitish  dots,  in  corneal  tissuo 
otherwise  clear  or  but  little  cloudy,  while  there  is  but  a  narrow  line 
of  redness  in  the  anterior  zone  of  the  sclerotiu4X. 

Vifiion  is  always  affected,  and  generally  more  than  the  corneal 
opacity  would  seem  to  account  for. 

Photophobia  and  pain  may  be  present,  but  they  are  as  often  absent. 
They  depend  chiefly  on  the  disease  spreading  beyond  the  cornea. 

The  internal  tissues  of  the  eyeball  posterior  to  the  cornea  are  apt 
to  become  inflamed.  This  may  occur  simultaneously  with  the  corneal 
disease,  but  more  usually  it  is  secondary*  So  often  does  the  associa- 
tion exist,  that  some  surgeons  consider  the  punetiform  state  to  be  hut 
a  s^Tuptom  of  irido-choroiditis  which  is  the  common  form  of  the 
general  impHcation  of  the  eyeball.  It  is  on  this  account,  too,  that 
the  name  of  aqu*> capsulitis,  one  which  is  still  used,  was  long  ago 
given  by  Mr.  Wordrop  to  the  disease,  and  the  cases  adduced  in  illus- 
tration were  those  in  which  the  inflammation  of  the  eyeball,  especially 
the  iritis,  was  more  apparent  and  striking  than  that  of  the  cornea. 
But  the  sjTnptoras  were  T^Tongly  referred  to  inflammation  of  an 
aqueous  membrane  which  was  supposed  to  contahx  and  secrete  tho 
aqueous  humour,  and  cover  the  surface  of  the  chamber  of  the  eye. 

The  evidence  of  the  irido-choroiditis,  is,  increased  intolerance  to 
light,  and  fiirthcr  loss  of  sights  Tendei-ness  of  the  eycbulL  A  dull 
aching  pain  generally  in  the  forehead  and  the  side  of  the  head,  and 
a  sensation  of  distension  of  the  eyeball.  Contraction  of  the  pupil. 
Increased  vascularity  of  the  surface  of  the  eye.  Added  to  which  is 
febrile  excitement. 

Punetiform  comeitis  occujrs  from  ehildliood  to  early  adult  Hfe,  It 
is  usually  seen  in  a  later  age  than  diffuse  comeitis,  and  is  more 
elironic.  It  is  nearly  always  a  double  aflection  and  symmctrioah 
The  eyes  may  be  attacked  simultaneously,  or  the  one  after  the  other, 

Wlien  the  objective  symptoms  are  at  their  height,  the  suriace  of 
the  cornea  looks  like  a  piece  of  ground  glass  and  roughened,  and  the 
entire  ocmiea  is  almost  white,  and  vascular.  A  little  later  the  vascu- 
larity produces  a  salmon  or  pinkish  colour,  at  which  time  the  con- 
junctiva around  gets  vascular  in  fringe-like  patches. 

PrognoHh,  This  is  in  general  unfavourable  as  regards  quick  or 
complete  recovery.  When  there  is  no  complication,  tlie  cornea  may 
ultimately  clear.     Unfortunately  the  disease  is  very  apt  to  linger  for 
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**  0.  That  the  efieot  of  specific  treatment  in  mitigatiog  tlie  severity 
of  these  iiiflammiitioos,  and  in  shrjiiening  their  duratiuii,  is  often 
very  marked,  whilst  mere  tunic  and  dietetic  plans  are  of  no  avaiL 

*'  6.  That  it  is  often  either  accomiianied  or  preceded  by  iritis/^ 

I  must  bear  witness  to  the  frequent  preaenoe  and  coexistence  of  the 
third  class  of  general  symptoms.  My  own  opinion  is  tliis,  that  while 
I  beUeve  Byphilitic  inllnenee  to  he  pushed  U>o  far,  I  admit  that 
anytJiing  which  enfeebles  a  child  may  act  as  a  remote  cause,  and  as 
such  I  si  toil]  d  regard  inlierited  syphilis  when  it  exists.  But  I  do 
nut  consider  it  as  a  settled  question  that  No.  3  symptoms  ore 
B^>^hihtic,  Thus,  I  have  seen  such  symptoms  without  the  punt'tiform 
eorneitis,  and  the  comeitis  without  them.  Now,  although  they 
might  as  s}"[>hiUtic  states  prevail  apart  from  any  eye  s^Tiiptoms,  if  the 
latter  be  dependent  on  the  state  of  the  system  arising  from  syphilis 
which  also  produces  the  fbnner,  they  would  scarcely  appear  without 
them.  I  have  seen  the  eorneitis  in  its  most  characteristic  tbrm,  very 
often  in  young  women  of  ages  from  sixteen  to  twenty-five,  whose 
teeth  were  peribet,  and  who  were  free  from  syfjhilitit^  taint. 

As  exciting  causes  I  believe  in  excessive  use  of  the  eyes  on  minute 
objects,  and  sudden  transitions  from  high  to  low  temperatures. 

Treatment,  What  I  have  recommended  for  the  precetUng  forms 
of  c^jmeitis,  with  reference  to  the  state  of  the  system,  and  the  pretlis- 
posing  causes,  applies  here,  in  the  punctifonn  variety.  The  generous 
diet,  the  pure  air,  and  the  warm  clothing,  will  do  more  than  the 
medicine.  The  two  combined  will  give  the  best  result.  I  say  the 
same  aa  regards  local  measures.  Some  suTi^eons  rely  much  on  the 
almost  constant  application  of  warmth,  by  hot  compresses.  To  tliis 
must  he  added  treatmoiit  for  intlammation  of  the  interior  uf  the 
eyeball,  irido-clioroiditis,  &c.  So  far  as  the  cornea  is  concerned,  the 
use  of  mercury  is  uncalled  for* 

It  is  not  necessary  that  the  patient  bo  kept  in  the  daik,  nor  that 
all  use  of  the  eyes  be  forbidden. 


NEUROPARALYTIC   CORNEITIS. 


This  Is  anrosthesia  and  perverted  nutrition  of  the  optic  apparatus^ 
from  complete  interruption  rjf  conduction  of  tlie  fifth  cerebral  nerve. 

I'/ie  causes  are  lesion  of  the  central  parts  of  tlie  nerve,  tlirough 
implication  of  its  rout  or  tnmk  in  tumours  of  any  kind,  in  an 
apoplectic  clot,  in  meningitis,  in  rMmoIlis»?enient  of  a  part  of  the 
brain,  in  induration  ramoUissement  or  atrophy  of  tlie  Cjasserian 
ganglion. 
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Vljich  regulate  the  nutritive  process,  and  preside  as  tropliio  nerves, 
not  through  any  iufliience  on  the  blood-vessels,  but  by  direct  action 
on  the  parench.>^a  of  the  proper  textures  of  the  part.  To  this  I  can- 
not yet  subscril)e.  ,  ...      .  n  ,  x  .  ,.    , 

Snellen  ignored  the  nerve  nutrition  mflueiipe.  and  snpgeated  that 
from  the  anajsthesia  and  the  absence  of  the  tears,  by  which  extraneous 
iKMHes  on  the  eye  were  disregarded  and  never  natiu-ally  removed,  the 
irritation  nnd  iuJlaumation  were  set  up,  and  he  tried  to  prove  that 
if  the  conjunctiva  and  the  cornea  were  sufficiently  protected,  in  the 
eyes  of  rabbits  in  which  the  fifth  nerve  had  been  divided,  that  such 
iCTitation  and  inflammation  would  not  ensue,  and  that  the  proper 
textures  of  the  eyeball  would  not  suffer 

I  have  shown  elsewht^re,  that  in  paralysis  ot  the  portio  dura,  expo- 
sure of  the  conjunctiva  to  dust,  aud  other  soiu-ces  of  irritation  will 
»q»u°°  inflaramation  of  it,  and  I  believe  tliat  a  httlo  antcstheaia  always 
•ooompanies  an  exposed  eyeball,  whether  it  be  the  persistent  oitoning 
of  the  eyelids,  from  palpebral  paralysis,  or  ocular  protrusion.  Pro- 
tective influence  will  thus  prevent  inflammation,  but  such  a  case  is 
not  a  parallel  to  that  which  I  am  describing. 

Schitf  repeated  Snellen's  experiments,  and  obtained  different  results. 
"When  ho  dirided  tlie  nerve,  and  protected  the  eye,  morbid  changes 
Bet  in,  the  cornea  and  the  post-corneal  tissues  inflamed,  although 
with  less  severity.  Afterwards  he  showed  that  it  was  enough  to 
divide  the  ophthalmic  division  of  the  nerve  to  get  hyponemia  and 
nnu'sthesia.  Meissnor  afterwards  discovered  that  if  the  nerve  truuk 
were  divided,  save  the  inner  fibres  of  the  me<hum  branch,  full  auiea- 
thesia  was  produced,  and  inflammation  neither  of  the  ccmjimctiva 
nor  the  eyeball  ensued,  although  no  protective  influeuce  was  used 
for  the  eye.  Also  that  if  he  revei-sed  the  experiment,  and  divided 
only  the  inner  fibres,  mfiammation  ensued,  but  no  anaesthesia  He 
eoncIu<le^l  that  the  outer  portion  of  the  nerve  i.re9ided  over  sensibility  • 
and  that  tlie  inner  presided  over  nutrition,  and  is  trophic.  However' 
later  experimenters  find  that  section  of  the  Bvmpathetic  nerve  in  the 
neck  interferes  with  the  action  of  the  ophthalmic  branch  of  the  fifth 
and  so  far  spoils  Scbrs  tbeoiy,  and  leaves  the  question  of  social 
trophic  nerves  in  the  eye  unsettled. 


Treaimcnt,  As  the  nerve  disease  and  its  effects  are  only  semndarv 
ti,«  exciting  causes,  must  li'  pc>B.ible,  he  discovered  and  met  by  any 
„,.pr^,nate  remedies  althou^  1  „ay  .ay  that  such  causes  a^  not 
genertiUy  ot  sueh  a  nature  as  to  admit  of  removal 
l^ZLZT'^''  should  be  tho..e  which  are  indicated  under  lite 
'an--^->'  conditions  of  the  eyeball  and  of  the  oonjunetivrw 
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MM  DISEASES  OF  THE  COEXE^ 

8ympf4fm9.  Theee  are  nnrir  identicml  with  thoee  wkich  ensue 
when  the  trunk  of  the  nerre  is  diTided  in  expeiiments  on  the  lower 
mmiAljc,  of  which  copioos  details  aie  well  giTen  bj  Majendie  and 
ithers. 

In  man  the  skin  of  the  ejelids,  the  oonjunctiTa,  the  Schneiderian 
nembrane,  and  other  parts  supplied  with  ooounon  aoisihilitj  by  the 
nerre  <m  the  one  side,  beoome  angrthetic,  and  there  is  latoal  Iosb  of 
tasle  in  the  tongoe,  and  the  lacrymal  eecretion  ceases^  The  mnsdee 
li  mastication  8iq>pUed  bj  the  motor  dirisiim  of  the  nerve  suffer, 
rhen  oonjonctiYitis  ensoes.  The  cornea  becomes  loogh,  covered  with 
»nacioas  maens,  and  infiltrated,  afterwards  milkiA  white,  swollen, 
itill  more  opaque  or  actnaD j  yellow,  nlcentes  centrallT,  or  drcomfe- 
rantiallj,  and  bursts,  and  shows  changes  not  nnhke  those  which  appear 
in  Ofdinarr  interstitial  snppoiatiTe  comeitis.  The  pnst-comeal  ocular 
iasnes  participate  in  the  inflammatoxr  prolilieration.  The  aqueous 
humour  is  doudv,  hypopion  occurs,  the  iris  adheres  to  the  capsule  of 
the  lens,  and  vision  is  damaged  or  lost.  Withal,  the  eyeball  loses 
lome  of  its  natural  tension,  and  is  softer.  £xperimenters  on  the 
lower  animals  say  that  in  them  the  dystaDine  lens  and  the  vitreous 
body  remain  clear. 

So  great  is  the  ocular  insensilnlity  firom  the  first,  that  the  surfiice 
yt  the  eye  may  be  freely  handled,  or  pricked,  ix  touched  with  pungent 
things,  without  conveying  any  impressions. 

Severe  neuralgia  may  precede  or  accompany  the  anieethesia. 

The  voluntary  power  over  the  eyelids  remains,  and  so  does  that 
iver  the  ocular  muscles,  unless  the  portio  dura  nerfe,  or  the  sixth, 
3r  the  third  cranial  nerve,  or  both,  are  involved  in  disease  common 
to  each,  or  to  them  all,  and  the  fifth,  when  of  course  it  would  be  lost. 

Partial  inferrapiion  of  conduction  of  the  nerrt  is  attended  by  modi- 
Sed  symptoms.  There  may  be  loss  of  sensibility  of  the  eye  to  light, 
Kith  insensibility  of  the  eyelids  and  of  the  oonjxmctiva  to  cranmon 
stimuli,  with  very  little  hypersemia,  while  the  tunics  of  the  eyeball 
Lcep  healthy,  or  the  cornea  may  become  only  infiltrated,  and  after- 
rards  improve.  Or  it  may  inflame  in  patches,  which  action  takes  a 
hronie  course,  tiven  mYto^e^Xiweii  x^^Qees^  and  ultimately  ends  in 
I ^•A.^rx     There  ma^v  \»  tootc  XL«\sn^!©^  ""^^ai.  ^s^ssiss^^is^sw.  ^x^\v 

Mu»tions  may  J*^:^^  ,j,,ft^-^Vii»,«««^.Sa«»..s«^^.^t«^^ 
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abnormal  structiux*  to  return  to  a  healthy  state.  By  this  the  opacity 
is  lessened  or  disappears.  It  is  not  that  the  abnormal  deposits  revert 
to  normal  tissue.  They  are  removed,  or  reduced,  or  become  trans- 
j>aretit, 

Trvntnimt  of  opaeitfj.  My  o\^ti  Itelief  is  that  nothing  can  he 
noeomplished  for  its  removal  by  topical  ap|>lioution8,  and  tliat  all 
improvement  is  effcoted  by  a  natm-al  process  of  re|  air.  iliaiy  sur- 
geons assert  that  advantage  may  be  got  from  galvanism,  irritating 
the  cornea  with  drugs  diluted  with  spint,  water,  or  grease,  or  with 
fumes  from  the  same.  From  calomel  and  sulphate  of  soda,  dusted 
on  the  eomea.  Prom  injecting  salt  and  water  under  the  conjunctiva, 
and  so  on. 

AVlien  the  pupil  is  obseured  by  an  opacity,  the  question  of  making 
an  artificial  pupil  arises. 

This  metliod  of  hiding  indelible  opacities  dates  in  record  from  the 
time  of  Galen.  It  has  fallen  into  oblivion  and  been  reproduced 
several  times. 

The  c*peration  is  best  done  with  my  gouge,  p.  485,  ground  to  a 
fine  point,  and  the  bottom  filled  with  a  coneentmted  solution  of 
Indian  ink.  The  eyelids  having  been  retracted,  and  the  eyeball 
steadied,  close  set  punctures  should  be  made  in  the  opacity,  beneath 
the  epithelium.  In  a  few  days,  when  the  slight  imtation  has 
passed,  the  interstices  which  have  'escaped  tatto*:>ing,  should  be 
attacked,  and  so  on  till  all  is  covered,  which  may  octrupy  from  four 
to  eight  sittings.  The  softer  the  opacity,  or  cicatrix,  the  more 
applicable  is  the  operation.  When  the  opacity  is  large,  it  facilitates 
the  operation  to  have  two  gouges  ready  charged. 

Tliere  can  be  no  doubt  tliat  considerable  cosmetic  effect  is  pro- 
duced by  the  operation,  of  wkich  I  have  had  some  marked  examples 
in  my  practice,  especially  at  St.  Mary's  Hospital. 

TattrKJing  may  lie  employed  for  an  optical  purpose,  as  in  senti- 
tnmsparent  central  opacity  of  the  cornea,  which  i-enders  a  lateral 
artificial  pupil  necessary.  By  blackening  the  haze,  so  as  to  prevent 
the  diffusion  of  light  from  it  on  the  retina,  the  visual  power  is 
increased. 


Siihjecim  Spnptofm  of  Corneal  OpmUi^, 

Every  opacity  which  in  the  least  eclipses  the  pupil,  disturbs  the 
vision  of  that  eye  by  the  absorjjtion,  the  reflection,  or  the  dispersion 
of  the  light* 

Tliero  may  be  distortion,  and  even  multiplication  of  the  images 
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cornea,  over  which  grows  loose  Tasoular  conneotive  tIsBue,  con- 
tinuous with  tho  eonjuiu-tiva.  The  vascularity  increases,  and  the 
cornea  ia  ultimately  surrounded  by  a  thick  tumefied  network  of 
varicose  vessels,  interspersed  with  numerous  reddish-hro^Ti  granu- 
lations. The  cometd  blood-vessels  are  chiefly  from  the  conjunc- 
tiva. 

Neither  the  iris  nor  the  pupil  may  be  visible,  and  the  oomeo- 
sclerotic  junction  concealed, 

T/w  Cannes  arc  pmx^ly  mechanical  or  traumatic,  arising  out  of  direct 
and  long-continued  niechanic4il  irritation  acting  immediately  on  the 
cornea.  Among  these  are  cicatrices  on  tho  eycliils,  tho  c^mtact  of 
the  cilia  in  trichiasis  and  eutropium,  foreign  bodies  in  the  con- 
junctiva, ehemic^il  injuries. 

Traimiatic  paniniH  is  more  often  limited  to  a  part  of  the  cornea 
than  ocL-upying  tlie  whole.  The  partial  implication  enables  the 
deep  ncophxstic  changes  to  be  seen. 

Both  varieties  may  be  partial  and  sharply  defined,  or  eover  the 
L      entire  cornea. 

I  Morbid  amtomy,      Tliis  has  been  pursued  with   great  diligence. 

'  I>i8scctionfi  have  revealed  the  deposit  of  neoplastic  elements.  In 
pannus  tennis,  thickening  of  the  conjunctiva  layer,  and  beneatli  it 
neoplastic  cells.  Integrity  of  the  ontarior  ela*itic  lamina*  but 
beneath  it  thickly  set  neophistic  cells  with  blood-vessels.  In  pannus 
orossus,  beneath  tho  thickened  epitheliura,  a  layer  of  morbid  connec- 
tive tissue,  abounding  with  blood-vessels.  Disappearance  of  tho 
anterior  elastic  lamina,  and  a  de^ep  deposit  of  modified  connc^ctive 
tissue,  uniting  w^tii  that  above,  and  vascular,  some  of  the  vessels 
X^ossing  into  the  true  cornea  laminae.  It  is  important  to  know  tliat 
even  in  the  inveterate  cases  the  posterior  laniinie  of  the  cornea  and 
the  posterior  elastic  lamina  are  clear, 

I'annus,  however  chronic,  is  capable  of  inflammatory  exaoerba- 
tiona. 

Course,  Fannus  tenuis  remains  ^vithout  much  change  for  yearp, 
unless  there  be  a  oontinnance  of  its  exciting  cause,  when  it  may  pass 
into  pannus  crassus. 

1 'annus  crassus  gets  worse  when  it  arises  out  of  granular  conjunc- 
tivitis, and  then  penetmting  ulceration  of  the  comea,  with  collapse 
of  iho  evehall,  or  iutcrstitiid  abscess,  with  similar  efiect,  may  follow, 
\wles9  it  p/iss  into  tendinous  degeneration. 
TfTftfmefi^,      To  remove  the  cause  is  to  do  the  most  that  a  surgeon 
can  ^*oojj3p2£§}j^  for  nearly  all  the  inipiT>venicnt  which  follows  is  the 
enect  ^/ j\^^^,2j-e.      Under  such  favourable  (Minflitiuns,  the  thinner  and 
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^Parjtt^^    the  pannus,  the  greater  will  he  the  recovery, 
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to  slough,  whilo  cliemosis  overlaps  it  considerably,  and  the  ojelids 
ai'e  very  much  swollen.  Tlio  rule  is  not  to  adopt  any  antiphlogistio 
treatment,  lus  it  is  better  that  the  symptoms  be  prolonged.  The  good 
effects  of  the  measure  may  be  very  apparent  in  fourteen  days,  or  not 
till  six  weeLs, 

So  satisfactorily  has  the  cornea  cleared  by  the  almost  wasting  of 
the  blood- vessels  or  the  ubsorption  of  the  neoplastic  elements,  in 
pannuB  complicated  with  cataract,  as  well  as  with  closing  of  the 
pn]iil,  that  operations  to  reme<ly  these  states  have  been  successfully 
performed.  Both  eyes  should  not  be  inoculated  at  the  same  time. 
When  the  one  coniea  is  sound,  or  nearly  so,  it  should  bo  guarded 
whilo  the  other  is  being  treated. 

Sifiidveiomifj  or  the  removal  of  a  zone  of  the  conjunctiva  and  the 
sub- conjunctival  tissue  from  the  cornea,  in  a  space  extending  from 
the  corneal  margin,  to  within  the  eighth  of  an  inch  of  the  line  where 
the  conjunctiva  is  reflected  from  the  eyelid  to  the  eyeball,  is  the 
operation  recommended  by  M.  Furnari.  The  sclerotica  is  to  be 
thoroughly  bared.  The  vascular  cornea  is  then  to  be  freely  scari- 
fied, and  as  a  finish,  the  cornea  and  the  denuded  sclerotic^a  are  to 
be  touched  with  a  carael-hair  bnush,  whieb  has  been  moistened  and 
rubbed  on  a  stick  of  nitrate  of  silver.  I  have  seen  eyeballs  de- 
stroyed liy  it.  Some  aui^geons  say  that  without  the  caustic  benefit 
is  obtained. 


srPPUKATIVE    rORXElTlS. 

I  reoognise  iu  this,  interstitial  abscess,  or  suppuration  between  the 
layers  of  the  corneal  laminoD ;  and  sm^faee  abscess,  or  supjiuration 
wiMi  ulceration  on  the  corneal  surtace,  usually  called  ulceration  of 
the  cornea. 

InterntiUal  Abscess  0/  the  Comm, 

Sf/wpfoms,     They  appear  in  two  foiTus.     As  a  y^'Howisli  pus  spot, 

with  whitish  circumference,  sharply  bounded,  or  diffused,  of  variable 

shape    and   of  uncertain  position,  in  any  part  of  the  cornea,  but 

I    usiinlly   beiow,   standing  in  nearly  clear  cornea,  or  siuTounded  by 

more  or  less  opacdty,  with  or  without    corneal  vascularity.     Or  as  a 

deposit  of  pi^g  throughout  the  cornea,  so  that  the  whole  looks  yellow, 

with  or  ^vitljQut  roughness,  and  slight  opacity  of  the  corneal  suriace. 

Mtit^  g'J^utet  fjj0fiix<iiiana  exists  accordiug  as  the  absc4}s»  is  primaiy  or 
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I  rrimanj  ((bseem.  At  first  there  is  nu  pruper  or  invariable  cha- 
j  racieristio  outward  symptom.  There  may  b©  a  little  cloudiness  of 
}     the  part  of  the  cornea  where  the  pus  is  to  be  depo&iterl,  and  scarcely 

I  any  accompanying  redness  of  the  conjunctiva,  or  of  the  sclerotica. 
It  is  not  unooramon  for  patients  to  reeeivo  the  first  intelligence  of 
their  raakdy  from  tlie  aignificant  subjective  symptom  of  defective 
sif^ht.  On  the  other  hand,  severe  coriieitis  may  at  once  set  in,  along 
with  acute  conjtmctintia,  with  intolerance  to  light,  laorymation,  severe 
pain  in  the  eye  and  in  the  head,  and  coostitntional  iiTitation,  and 
usher  in  the  abscess.     Jli/popion  is  not  usually  present. 

The  passive  fonning  abscess  may  become  as  extensive  and  as 
distructive  to  the  eye  as  that  wliich  is  preceded  by  the  most  active 
symptoms. 

The  post-coiTieal  ocular  tissues  always  inflame,  sooner  or  later, 
whereby  there  is  ophthalmitis,  sometimes  slight,  sometimes  severe, 
and  vision  suffers  accordingly. 

Came  of  primarif  almeeas.  Chemical  and  mechanical  injuries  of 
all  kinds  to  the  coniea,  especially  ineisedj  lacerated,  and  wntnsed 
woimJs;  tlie  intrusion  of  foreign  particles  into  the  cornea,  blows 
on  the  cornea. 

CoKr.He.  Even  the  very  smallest  abscess  should  be  regarded  with 
unfavourable  prognosis,  for  the  spread  of  it  is  certain,  and  the  whole 
cornea  may  become  involved. 

The  abscess  may  burst  outwardly^  by  sloughing  or  by  ulceration ; 
or  into  the  anterior  chamber  by  ulceration.  In  either  case,  complete 
c*imeal  j)erforation  follows,  succeeded  by  adhesion  of  the  iris  to  the 
cornea  or  prolapse  of  it,  with  or  without  tstaphylonia,  and  often  by 
atrophy  of  the  eyebiill.  These  secoudary  results  are  identical  with 
thoso  from  gurfat^e  suppuration  or  ulceration,  and  which  I  shall  speak 
of  in  detail.  In  no  case,  however  iiiYOurable  the  termination,  does 
the  pupil  es^'ape  displacement  and  reduction  ;  aud,  in  nearly  all,  it  is 
tpiite  closed.  It  is  extremely  rare,  under  any  condition,  that  useful 
sight  is  saved. 

Treat meut.     The  abscess  should  be  opened  as  sorju  as  it  is  recog- 
nised.     T(i  evacuate  pus  from  a  part  possessing   but   the  feeblest 
vitality,  and  incapable  of  quick  repair,  so  constructed  and  so  limited, 
tliat  an   abj^cess  readily  spreads. over   the  whole  of  it,  in  wliich  the 
naturnl  process  for  the  escape  of  the  pus  is  destnictive  to  the  eye,  is 
L  tut  to  varry  oiit  a  first  principle  of  snrgieal  treatment.     Besides,  the 
l0i^  ^y^ouafioii  of  pus,  even  wliere  only  a  small  drop  of  it  is  set  free, 
^tops  the  liji^ximty  of  intlammatory  action,  and  prevents  damaging 
manges  poff^^j^^yv  to  the  cornea. 
I  A  free  r..       ^  _ . 
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^**oje  in  an  adult,     Tliu  aljacess  uniy  Ijurt^t,  after  tlie  manner  of  the 
primary  variety* 

Tiratmtnt,     The  absce&s  should  he  evaeuiited,  and  the  aceonipanj- 
iug  and  existing  disease  attended  to  according  to  its  i"e(]uirements. 

Surface  Abscem^  or  Stippumtion  with  Ulcemiion  on  thv  Conuft! 
8»rfave^  lisuaUy  valivd  UkeraUon  of  ihe  Cornea, 

An  nle^r,  I  shall  use  this  term  all  throngli,  may  be  superficial  and 
involve  only  the  conjunetiva,  and  the  anterior  elastic  laminao,  or  deep 
and  involve  most  or  all  of  the  corneal  laminio,  and  even  pass  thmugh 
the  posterior  elastic  lamina.  It  may  he  of  any  shape,  minute  or 
extensive,  ragged  or  smooth, 

Pnmary  nlcfr,  A  part  of  the  corneal  surliice  becomes  hazy  and 
rough,  and  is  cast  otf  or  exibliated,  and  the  hreach  coustitufces  an 
ulcer,  which  is  covered  by  a  fatty,  purulent,  or  fibrinous  product, 
unless  the  ulcer  be  small,  the  secretion  very  scanty  and  reniovtHl  as 
quickly  as  formed,  when  it  appears  as  an  indentation  wdth  trans- 
parent walls. 

A  narrow  semi-opaqne  ring,  tlie  effect  of  proliferation,  bounds  it. 
The  surrounding  cornea  usually  becomes  very  vascidar,  and  a  lew  of 
the  blood-vessels  may  pass  over  the  ulcerated  spot. 

If  tlie  uleer  be  large  or  deep,  the  posterior  wall  may  project  from 
the  pressure  of  the  aqueous  humour^  in  the  fonn  of  a  vesicle.  If  it 
be  at  the  margin  of  the  cornea,  and  partly  involve  the  conjunctiva, 
or  if  it  have  penetrate<l  tlirough  the  cornea,  and  slight  prolapse  of 
the  irk  have  fi>Ilowed,  very  vascular  gratiulations  may  s|iiiug  irom 
its  floor  and  project.  The  vesicle  it*  always  cojnposed  of  some  of 
the  true  corneal  lamiua)  and  the  posterior  elastic  lamina.  The 
latter  is  not  strong  enough  in  itself  to  resist  the  pressure  of  the 
aqueous  hiunour. 

The  fufhj  (ierdopvd  objecfive  sf/mpfvms  are  these,  damage  to  a  part 
of  the  cornea  w^hith  is  excavated,  and  covered  with  a  pus-like 
material,  or  which  is  ti-ansparent,  or  which  projects,  or  which  tlirows 
out  iirojectnig  minute  gh>bular  vascular  granulations,  attended  by 
varying  eiuronndiug  vascularity  of  the  cornea  itself,  of  the  con- 
jtmctii^a,  and  of  the  sclerotica,  sometimes  associated  with  onyx, 
Bometimes  with  hypopion. 

T/^ie  sfihJevHrt^  aympfoim  are  those  of  interstitial  eorneitis,  to  which 
occa.**iV»nrt/ij'^^at  pain  is  added. 
hi  rhenmntx^y   gouty,  and  syphilitic  persons  there  is  usually  peri- 
io  nneasiQe^^       «l*out  the  eycbidl,  severe  brow  pain  of  a   nightly 
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«viid  fnmeiitatiaiifi  arc  used,  the  addition  of  a  soliitinn  of  the  exti'act 
I     of  belladonna  is  elfeetual  as  an  anod^Tie, 

I  For  idoeration  arising  out  of  a    debilitated  constitution,   a  very 

common    condition,   supporting   and  tonio   measures  ai^e  called  for. 
llealittg  ^'ill  not  ensue  till  the  vital  power  is  recruited. 

Applications  to  the  iilcei^s  are  seldom  needed  and  should  not  be 
made  inflisiGriminatelj. 

The  chronic  ulcei*s  with  little  or  no  accompanying  vascularity, 
for  the  most  piirt  transparent,  and  which  resist  general  treatment 
and  spread,  must  be  stimulated.  One  or  more  neat  app  heat  ions  of  a 
minute  portion  of  tannic  acid,  powdered  alum,  or  red  oxide  of  mercury, 
may  i^utfice  for  this.  I  do  not  use  the  nitrate  of  silver,  either  pur© 
or  mitigated,  because  the  least  touch  of  it  causes  that  kind  of 
irritation  by  which  the  ulceration  m  increased.  The  reaction  is 
too  severe.  Such  idcers  may  heal  without  blood-vessels  being 
I  apparent  to  the  naked  eye  in  the  cornea,  but  usually  they  are 
I      stationary  till  blood-vessels  are  palpably  developed. 

Vascularity  in  fxjrneal  ulceration  is  a  process  of  repair*  Mis* 
cliiovous  local  applications  arc  mainly  used  on  account  of  its  exist- 
ence. A  greyish  half-transparent  tract  forms  between  the  ulcer  and 
the  nearest  neighbouring  blood-vessels.  In  this,  vessels  are  soon 
developed,  canyiug  the  blood  in  a  circuit  through  and  about  the 
spot  of  I'eparative  action.  This  causes  dulness  of  the  cornea  for  a 
time,  but  it  is  necessary,  aticording  to  the  natural  laws  of  growth 
and  repair.  When  the  healing  is  advanced,  and  less  blood  is 
needed,  the  new  blood-vessels  reduce,  then  disappear,  and  tmns- 
parency  is  restored. 

There  are  special  reasons  why  lotions  containing  acetate  of  lead, 
nitrate  of  silver,  and  sulpliate  of  copper,  should  not  be  used  when 
ulceration  is  present.  8ucli  salts  are  decomposed  by  the  tears  and 
the  mucus  of  the  conjunctiva,  and  their  bases  are  precipitated  in 
insnluble  states,  and  remaining  there  are  cicatrized  over. 

When  the  ulcer  is  unusually  irritable,  and  when  the  eye  is  in- 
tolemnt  to  light,  relief  to  suttering,  and  avoidance  of  mechanical 
irritation  from  the  edge  of  the  upper  e^^elid,  is  obtained  by  closing 
the  eyelids  with  a  strip  of  court- plaster.  This  does  not  interfei'e 
with  other  local  measm'es,  as  the  phister  may  be  oflen  renewed. 

AIJpres.sure  on  the  eyeball,  irooi  su-called  protective  bundages  acts 

injnriotisJy.     To  press  on  the  eyeball  from  without  is  also  to  increase 

iiifra-3^jjii,2'  pressure, 

^'^^  Jij^nnxmniory  implication  of  tlje  eyeball,  the  treatment  is  the 

Mame  ns  tht^t  which  I  have  recommended  for  a  similar  condition  in 
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fiion  of  tile  reiuainiiig  i>osterior  portion  of  uorneal  tissue,  and  of  the 
posterior  elastic  lamina.  It  is  gi-eyish  and  covered  with  purulent 
»eeretion,  and  called  ulcerative  corneal  staphylonia.  Perlbration 
may  ensue, 

CwaMtial  corneal  utaphjloma.  But  repair  may  set  in,  by  wliich 
the  protruding  ulcerative  corneal  stapliytoma  is  covered  by  a  neoplaatio 
oorneal  substance,  and  cloudy  epithelium.  Farther  improvement 
may  ensue  in  the  eoutraetion  of  the  new  material,  and  the  refluction 
of  the  protrusion.  This  is  cicatritial  corneal  intapliyloma,  or  the 
bulging  of  a  eieutrized  ulcer.  The  most  promiiicnt  part  is  the 
thinnest.  The  surrounding  comoa  is  often  curved  in  several  diree- 
tions,  and  affected  w*ith  superficial  and  interstitial  opacity.  The 
Btaphylonia  may  bursit, 

Irretjalurity  of  the  iteighboitvitHj  heni/ht/  cornea ^  or  flattening.  Large 
deep  nlcei*a  attended  by  jirotrusiun,  wlien  healed,  prodnce  irregularity 
of  a  part  of  the  cornea  around,  f>r  flattening,  through  contraction  of 
the  cicatrix,  whereby  the  oonieal  refraction  is  disturbed. 

LoHH  of  a  jjortion  of  the  ronwtt  from  ulveration  ;  itn  rffh'ts^  ncvording 
to  fitr  amoiuit  and  the  jamtion  cf  the  ioxs.  The  deeper  the  ulcer,  the 
more  likely  is  penetration  to  occur,  and  it  always  ensues,  if  the  pos- 
terior elastic  lamina  is  exposed.  I'erforation  is  the  chief  danger  of 
ul^.'cration. 

If  the   perforation  ho  small  central  and   the   effect   of  bursting 
•  thnnigh   an    idcer  which    yet   has    a  floor  of  some   thickness,  only 
th<^  aqueous  humour  escapes.     If  it  be  marginal,  the  iris  will  pro- 
bably prolapse. 

In  the  case  of  f*lowly  healing  loiifral   perforations  of  small  size, 

the  iris  will  probably  adhere  to  the  oornea,  and  so  nniy  the  capsule 

of  the  lens.     The  apeilure  is  plugged,  and  the  reduced  chambers 

are  filled.     Tlie  capsiile  may  break  away,  or  elongate  the  plug  and 

fall   backwards,     I  have  seen  such  stretching  enough  to  enable   it 

to  recover  its  normal  position.     A  capsule  which  has  adhered,  and 

broken  away,  is  always  marked,  eitlier  by  a  portion  of  tlie  plug, 

or  by  chalky  degeneration  of  it. 

(         It  may  be   said   in    general   terms  that,    when   the   aperture   of 

perforation  does  not  exceed  the  size  of  a  millet  seed,  the  iris  adheres 

to    tlie    cornea  rather  than    prolapses,  and    that    prolapse  is  more 

I    imminent  in  marginal  ulcOTfition,  where  the  breadth  of  the  iris  falls 

[  ovor  the   opening,  tlian  in  central.      Also  that,  a  cetitral  prolapse 

I  intGrieres  more  with  vision  than  a  lateral  one,  because  in  the  fonner^ 

jihe  marg-in   of  the  pupil,  in  part  or  enfirely,  is  adherent,  and  the 

©or/ieta/  ^ppijLiiiiy   interferes    with    whatever    pupillary  space    is   left, 

^e/*e/i^  £xA    the  latter  the  pupil  is  gcneriiLly  tree,  altliougli  altered  in 
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^^-lopse    without   suppuration,    are   the    usual   temilnations   of   the 
"^^^owing  statct 

Tiecurring  attacks  of  intra-oculrtr  itrflanimation  are  not  unusual, 
^"^d  through  the  aeeruing  disorganiziition  of  tlie  intra-ocsular  tiBsues, 
**^e  other  eye  is  ex])osed  to  ayniptitlietic  ophtlialmitis.  Cretaceous 
Regeneration  of  the  crystalline  lens  is  one  of  the  prejudicial 
^^lauges. 

^B   There  is  a  traumatic  variety  of  that  staphyloma,  arising  out  of 
^^orucnl  wounds. 

In    the   preceding  figure,  tlie    physical  characteristics  of  a  large 
Btaphyloma  of  tliis  form,  are  'vfell  displayed. 

The  patient  came  to  nie  six  niontlis  after  her  conioa  had  heen 
^^vounded*  The  projet^tiun  wm  hut  small.  The  cornea  was  opaque, 
^puid  rather  ehrunkcn.     A  year  after  I  took  the  sketch. 

The  greater  opacity  of  some  parts  of  the  projection  is  well  sho^^-n, 
and  the  ring  around  the  hase  of  the  tumoui'  represents  a  portioif  of 
the  tnio  cornea,  whioli  had  heen  gradually  pushed  aside  by  the  new 
growth, 

I/rmr  flaficned  cicatriit.  The  crystalline  lens,  and  some  of  the 
vitreous  humour,  may  escape  through  a  large  perforation  of  the 
cornea,  either  iniraediatoly  or  afterwards.  Inflammation  of  the  eye- 
ball may  be  excited,  followed  by  internal  ha"'miirrhage  and  Buppui*a- 
tioD.  Or  the  front  of  the  collapsed  ocular  tissue  may  fall  together,  iris 
intervening,  by  which  the  pu]iil  is  closeil.  The  iris  adheres  posteri- 
orly^ beconies  covered  with  cicatrix,  wliich  may  thicken,  contract, 
and  form  a  dense  flat  front  to  a  more  or  less  atrophied  eyebalL  If  the 
whole  of  the  cornea  be  destroyed,  the  lens  and  some  of  the  vitreous 
himioui'  readily  escape,  and  the  eyeball  usually  slirinks.  But  the 
lens  may  remain,  and  the  contracted  pupil  quickly  closes  by  neo- 
plastic exudation,  which  ties  tlie  iris  to  the  capsule  of  the  lens.  The 
iris  proliferates,  and  if  dense  flattened  cicatrix  ensues,  by  which  the 
sclerotic  zone  is  draMm  in,  and  the  e^^eball  atrophies  more  or  less. 

Totai  in'fi  Htaphjhma.     When  a  dense  flattened  cicatrix  results  from 

loss  of  the  entire  eomea,  the  eicatri/.pd  iris  may  project,  in  part  or 

entirely,  beyond  the  sclerotica-     If  it  be  entire  and  permanent,  the 

adhesioti  between  the  pupil  and  the  capBule  of  the  lens  does  not  stretch. 

The  centre  of  the  staphyloma  will  be  depressed, 

^L     Staph  ifioma  iridis  race  mom  m.     This  is  but  a  mo<lifi  cation  of  total 

"Iris  staphyloma.     A  cluster  of  projections,  produced  By  the  iris,  being 

adherent  to  the  capsule  of  the  lens  in  several  places,  and  the  adhe- 

sioijs   tethering  the  parts   so  that  the  cicatrized  iris  cannot  expand 

^UaUy-      The  cicatritial  tissue  being  denser  in  some  parts  than  in 

^bsis,  x^roduees  the  same  eflect  by  resisting  the  general  expansion. 
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the  8taphjlorau  grows,  the  iris  ib  pulled  on  till  it  may  be  torn  from 
its  marginol  attaehmeutH,  and  the  form  of  the  eyeball  saved. 

Tho  whole  of  the  sta  phylum  at  ous  piec^e  must  be  eut  off,  because  any 
eicatritial  tissue  which  is  left  is  apt  to  grow.  Tlie  eyelids  having 
been  retracted,  I  transfix  the  staphyloma  with  a  sharp  hook,  and  cut 
it  off  with  a  long  narrow  scalpel,  close  to  the  eomea.  I  remove  the 
lens,  whether  it  be  clear  or  opaque.  I  place  a  roll  of  cotton  wool,  or 
a  pledget  of  lint,  quiokly  on  the  closed  eyelids  to  prevent  or  to  check 
bleeding,  and  maintain  it  with  a  bandage  for  two  or  three  days.  Then 
I  remove  it,  and  apply  strips  of  phister  for  a  week.  Healing  is  effected 
by  the  edges  of  the  w^ound  becoming  glued  to  the  vitreous  body,  and 
the  interspace  granulating.  It  is  not  unusual  to  find  the  parts  sealed 
up  when  the  plaster  is  removed. 

"WTien  bleeding  is  from  a  vessel  which  has  been  cut  throiyfh^  it  can 
be  easily  restrained.  Wlien  it  is  internal,  it  can,  for  the  most  part, 
be  stopped  by  the  compress. 

Tlie  operation  once  well  performed,  suffices.  Some  exuberant 
granulations  may  arise,  but  they  are  of  no  consequence ;  for  if  they 
do  not  decline  of  themselves,  the  use  of  an  astringent  lotion,  or  the 
applieatinn  of  the  red  oxide  of  mercury,  will  reduce  them. 

Sir  W.  Wilde  recommends  in  small  conical  staphyloma,  tliat  one 
or  two  threads  should  be  passed  through  the  base  of  the  cone,  in  onler 
that  after  the  excision,  the  lipa  of  the  wound  should  be  brought 
together,  to  prevent  escape  of  the  vitreous.  I  have  not  foimd  it  to 
be  necessary. 

Tlie  smaller  the  staphyloma,  the  better  will  be  the  result ;  and 
when  small,  a  stump  is  left  very  little  less  in  size  than  the  natural 
eyeball. 

But  excision  only  answers  when  there  is  little  or  no  post- 
comeal  disease,  and  the  vitreous  humour  is  sufficiently  healthy 
fiir  all  of  it,  or  the  greater  port,  to  be  retained-  Wljon  the  humoiu* 
has  become  fluid,  in  which  case  the  retina  and  the  choroid  are 
unhealthy,  the  greater  portion  of  it  will  escape.  Active  choroidal 
ha?morThage  fallows,  and  requires  well-adapted  pressture  for  its 
restraint.  Suppuration  within  the  collapsed  tunics  generally 
ensues.  "When  excision  is  inapplicable,  the  eyeball  should  be 
extirpated. 

It  has  been  suggested  when  the  staphyloma  is  small  and  thin, 

I  '^to  cut  it  tlirough,  split  it,  make  the  edges  overlap,  so  as  to  unite  in 

that  poaition^  and  bandage  over  the  eyelids. 

■y^^^i/  f'f*iS  staph t/loftia^  and  staphyloma  racemostfm.     Excision  or  extir- 

ptitiou  q£  tlx^  eyeball  is  the  remedy.     The  excision  should  be  made 

■»  ^^  ofp      ^11^  "ot  through  the  sclerotica.     Just  like  excision  for 
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Tlie  fiinotion  of  tlie  eye  is  not  interfored  with  bj  this  ait'h  or 
circle,  unless  the  pupil  be  shaded.  Nor  does  either  have  any 
UD ih vourable  influence  in  the  repair  of  a  wound  in  the  comea  passing 
thnmgh  it  for  the  extraction  of  catsiract. 

Mr.  E.  Canton  has  demonstrated  that  this  marking  is  fatty  degene- 
ration, or  the  deposit  of  innumerable  oil  globules  between  the  layers 
of  the  comea,  the  anterior  and  posteiior  elastic  lamina?  being  unaffected. 
So  fur  as  his  researches  go»  fidl  development  of  tliis  adipose  condition 
is  always  attf  ndeil  by  fatty  degeneration  of  the  oeuliir  muscles  and 
the  heart. 

From  my  own  obsen^ation,  I  can  say  that  nfany  persona  who  die 
from  fatty  heart  have  not  fatty  coniea,  and  many  who  ha\o  fatty 
comea  early  in  life  give  no  evidence  of  heart  degeneration.  I  know 
several  medical  men  who,  having  the  arcus  for  more  than  thirty 
j-ears,  have  led  laborious  professional  Uvea,  witiiout  the  slightest 
indication  of  heart  weakness.  I  suspect  that  most  of  ^Ir.  Canton's 
post-niortera  examinations,  in  association  with  this  research,  were  on 
very  old  workhouse  inmates,  those  in  whom  some  fatty  degeneration 
of  most  tissues  is  tolerably  sure  to  be  found. 

The  statements  of  Dr*  Amnion,  that  the  adip<^se  cornea  is  likely 
to  he  associated  with  a  coiTesponding  white  line  on  the  margin  of 
the  crystalline  lems,  and  of  Dr,  Sehiin,  that  the  posterior  capsule  is 
affected  in  like  manner,  more  often  than  the  lens,  is  not  verified  by 
Mr.  Canton, 

('oXir\i,   rORXKA. 

Omipml  ttvU  mai'h'd  ohjectivv  rharffcieni.  The  cornea  loses  tho 
spherical  fonu,  becomes  connidal,  not  tndy  conical,  irregular  on  the 
surface,  brilliant  and  spai'kling,  as  if  a  tcjir-drop  were  on  its  front, 
and  all  the  wliile  is  transparent. 

Tlie  cone  varies  in  size,  proniineiuc,  and  aoiiteness.  It  is  some- 
times irregular,  by  which  tho  apex  is  a  httle  lateral.  The  summit  is 
seldom  smooth,  but  more  or  less  undulating,  and  generally  becomes 
o|)a(pie,  or  dotted  with  opaeities,  or  uhseratcd,  or  covered  witlipannus. 
It  is  very  apparent  when  the  e^^e  is  looked  at  in  profile.  Fig.  277 
is  a  sketch  which  I  took  from  a  very  marked  example  of  tlie 
dij^eiuse. 

The  anterior  chamber  always  looks  large.  The  iris  may  be 
tremulous. 

77ie  Httbjpciirr  sfjhtptom  has  the  charnoter  of  niyopia  with  astigTua- 
tism,  Wlirlu  ^he  person  finds  himself  near-sighted,  luminous  objects 
I    lying  in  f  Jjc  }oiig  axis  of  tho  cone,  seem  smaller  than  natuml  and 
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Morbid  anatomy.  In  all  the  recorded  dissections  tho  apex  of  the 
oone,  whether  transparent,  or  more  or  less  opaque,  lias  been  thinner 
than  any  other  part.  In  a  case  dissected  by  Mr,  Bowman^  the  eorniia 
began  to  thin  at  the  base  of  the  oone,  and  got  thinner  and  thinner 
towai^ds  the  nebulous  apex,  which  was  thinnest  of  all.  The  anterior 
elawtio  lamina  was  tliinner  upon  the  cone  tliau  elsewhere,  and 
wrinklefL  It  was  undcrrlaid  by  a  stratum  of  crowded,  elongated, 
dub-like  nuclei,  and  beneath  these  the  normal  lamellar  tissue  was 
replaecd  by  a  web  of  caudate  and  nuclear  fibres,  amongst  the  meshes 
of  which  clusters  of  large  oval  and  fusiform  cellci  were  packed.  Tho 
peripheral  region  was  perfectly  normal,  and  there  was  a  gradual 
transition  from  the  diseased  to  the  healthy  tissue,  the  inter-laniellar 
corpuscles  becoming  more  plentiful,  brruiehed  and  drawn  out  into 
fibres,  whicli  in  many  instances  coalesced  with  those  from  neiglibour- 
ing  coqjusules.  The  posterior  elastic  lamina  was  unchanged,  and  so 
was  the  epithelium,  both  on  the  firont  and  on  the  back  of  the  cornea, 
so  that  the  alterations  were  confined  to  the  laminated  tissue  of  tho 
cornea  and  to  the  anterior  elastic  lamina.  The  substitution  of  a  web 
of  nuclear  fibres  and  cella  for  the  regular  lamination  of  the  <  omea, 
explained,  it  is  said,  the  nebulosity  of  the  oone^  and  the  Habiiity  to 
bulge. 

Tretdmtmt,  Very  deep  concave  lenses  sometimes  afford  reUef  in 
the  incipient  stage.  As,  however,  the  cone  increases,  so  do  such 
lenses  bt^come  useless.  Even  then  sight  may  be  improved  by  wearing 
a  goggle  frame  with  a  black  diaphragm,  perforated  with  a  pin-hole, 
and  stenopieic  epoctacle^,  to  wdiich  a  concave  lens  may  be  added. 
For  the  details  of  this  I  beg  to  refer  to  what  I  have  said  in 
the  chapter  on  the  Anomalies  of  Accommodation,  etc.,  p.  656 ;  also 
p.  256. 

Very  patient  experiment  is  required  to  ascertain  what  relief  may  be 
afforded  thereby,  and  whether  the  holei^n  the  diaphragm  or  the  sHt  is 
the  bettor.  Some  assistance  in  the  hitter  experiment  may  be  got  by 
ascertaining  ^dth  the  ophtlialmoscope  the  direction  in  wliieh  the  optic 
disk  and  the  retinal  voi^sek  can  be  best  seen.  In  such  a  position 
should  tlie  slit  bo  tiu'Dcd. 

I  have  not  found  benefit  from  cylindrical  lenses. 

There  is  sometimes  even  a  resource  wJien  the  above  appliance  fails. 
It  is  TyrrclVs  opeiatirm  of  disjJaoing  the  pupil  to  tho  side  of  the 
cornea,  improved  by  Bowman,  in  giving  it  a  sht  shape,  or  cat's  eye 
fi>rm,  by  double  iriddesis. 

The  thettry  of  the  operation  is  to  reduce  the  volume  of  the  natural 
pupjJj  whilo  an  aperture  is  opened  for  tho  jiassage  of  tho  hght  through 
a  part  of  fhe  cornea  where  the  spherical  form  is  least  departed  from. 
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ttu*liid  portion  of  the  cone  with  u  thin  cataract  knife,  without  opening 
ike  eyeball,  and  then  snipped  it  off  at  the  base  with  the  scis&fjrs.  Two 
days  later  he  ttmclied  tliesurftioe  of  the  wound  with  diluted  or  mitigated 
nitrate  of  silver,  and  this  cauterization  was  repeated  at  intervals  of  two 
or  three  days.  The  resulting  ulcer  woa  perforated  in  the  fourth  week 
with  a  stilet,  and  during  t!ie  next  week  the  closed  fistula  was  reopened 
every  day,  or  ever}'  second  day.  Alter  tliis  it  was  allowed  to  heal.  The 
curvatui"6  of  the  cornea  was  already  eoiisiderably  improved,  and  also 
the  vision  with  regard  to  a  general  survey  of  the  ronuL  The  patient 
was  discharged  in  the  following  condition :  In  the  centre  of  the 
cornea  a  dense  white  opacity,  half  a  line  in  diameter,  surroiuided  by 
a  slight  gi'oy  halo,  which  made  the  diameter  of  the  whole  turbid  part 
slightly  exceed  a  line.  At  the  moat  cursory  glance,  but  especially 
by  examining  its  reflections,  the  improvement  in  the  corneal  outline 
was  very  visible.  The  central  opaque  portion  had  fallen  back  almost 
to  a  natm-al  position,  and  the  whole  memhrane  departed  but  littlo 
from  its  proper  curvature,  lie  rea<i  No,  9  fluently  at  an  inch  and  a- 
half.  The  <li.stant  vision  was  -,^,  but  was  raised  to  yV  ^Y  ^^  concave 
eylindrical  glass.  The  clearness  of  the  ophthalmoscopic  image  w^as 
80  much  increased  as  to  render  it  probable  that  \ision  would  have 
been  stdl  better  but  for  the  eo-existence  of  a  (*ertain  degree  of 
amblyopia.  Afterwards  he  modified  the  operation  by  tmiching  the 
shaved  piece  of  the  oone  on  the  second  day  with  mitigated  nitrate  of 
silver,  immediately  neutralizing  the  action  with  salt  and  water,  and 
repeated  the  process  from  three  to  six  days,  till  a  faintish  yellow 
infiUration  was  produced.  Sight  is  said  to  improve  when  the  infiltra- 
tion begins  t*>  contract.     This  may  not  be  for  several  weeks. 

I  have  said  nuthing  resiKicting  the  use  of  local  applications,  simply 
because  nothmg  has  been  of  use.  There  has  been  no  lack  of  experi- 
ments with  every  description  of  local  astringent  and  stimulant. 
General  treatment,  too,  has  been  unavailing. 
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Wlien  an  eye  is  blind  from  disease  of  the  retina,  or  of  tho  optic 
norvG,  or  tract,  there  is  no  direct  or  inde]>€indent  action  of  the  pupil. 
But  there  is  Buch  actioo  under  the  iTifluence  of  light  if  the  retina 
and  the  nerve,  and  the  optie  traut  be  intact,  and  blindness  is  caused 
by  brain  lesion  posterior  to  the  corjjora  qnadrigemiBa, 

The  tlf'fjref  of  motlan  in  (he  piipii^  and  the  eonafnpient  amount  of 
change  in  its  dimen8ions,  varies  in  different  intlividntds.  In  some 
persons,  although  the  ocular  textures  are  unimpaired,  and  \ision  is 
not  affeotedj  the  mobility  is  very  slight. 

Alternate  eoiitractiun  and  tlilatation  of  the  pupil  may  occur  in 
hy]>ene9thesia  of  the  retina,  and  in  hydi^oe^^phalns. 

Sluggishness  or  inactivity  of  the  pupil  from  intra*  or  extra-ocidar 
disease  is  that  with  which  we  are  often  concerned,  needs  to  be  studied^ 
and  the  o^nse  sought  out. 

I  do  not  include  in  these  remarks  alFentinns  of  the  pupil  from 
disease  of  the  brain  or  its  membranes,  nor  of  the  spinal  eord,  nor  from 
nareotic  poisoning. 
L         There  are  abnormal  dimensions  of  the  pnpii 

^B     Pemnteid  cotifrfteiion  of  the  pnjni^  below  the  medium  si^e,  or  myosis, 
^K8  notioed  in  Chapter  XVI.,  among  the  paralytic  affections  of  the 

^P  rieepeoting  paralytic  myosis,  I  would  merely  add,  in  amplification 
of  what  I  said  at  page  3'i2,  of  any  morbid  condition  involving  the 
cervical  sympathetic,  causing  contraction  of  the  pupil,  that  I  include 
injuries  of  all  kinds  inilicting  lesion  on  the  so-called  eilio-spinal 
region  ;  see  my  remarks  at  the  upper  part  of  l>age  ?321,  corresponding 
to  the  anterior  roots  of  t!ie  two  lowest  cervical,  and  the  six  upper 
dorsal  nerves,  or,  according  to  I3row^n-8cipiard,  even  to  the  ninth  or 
tenth. 

Among  such  injuries  (ire  extravasation  of  blood  in  the  spinal  cord, 
and  soflening  of  the  cord  from  injury. 

All  ray  remarks  refer  to  nnconiiilicatcd  cases,  where  the  pupillary 
contraction  is  the  only  effect  of  nerve  damage.  Complications  exist 
in  which  some  of  the  oculo-cranial  nerves  are  involved  as  well,  and  if 
the  third,  tlie  characteristic  contraction  may  be  modified. 

It  has  been  because  of  difheully  in  seeing  near  and  distant  objoots 
well  by  weak  illumination,  that  patients  have  eome  to  me  with  this 
monoenlar  alTection,  I  have  not  observed  retina  lesion.  The  pupil 
has  not  been  very  small,  but  immoveable  under  light  or  shade.  To 
see  the  contrasted  elTect  between  the  eyes  they  should  be  examined 
by  a  feeble  light* 

Myosis  occm-s  in  progressive  loooraotor  ataxy.  Sometimes  it  is 
attended  with  slight  oonjuncti'vitis*     The  contraction,  which  is  always 
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The  entire  pupil  may  be  covered  with  the  nn'mhrane  cnntaimng 
mauy  perforations,  or  partially  veiled.     Tags  may  tloat  in  it. 

The  only  two  cases  which  I  have  recognised,  wore  of  the  partial 
form.  In  one,  the  strip  of  membrane  had  an  attachment  to  the 
eapsnle  of  the  lens,  and  it  hecarae  tense  or  relaxed,  ae  the  jnipil  was 
dilated  or  contracted. 

Adhesion  of  the  iris  to  the  capside  of  the  lens,  the  resnlt  of  iritis, 
is  often  mistaken  for  this  defect. 

C/fft  iriitj  or  coiohoma.  This  is  an  arrest  of  development,  by  which 
the  footal  iissure  of  the  eye  is  incompletely  closed,  and  the  InUves  of 
the  iris  do  not  coalesce.  The  pupil  is  not  nnind,  but  parses  do^\'Tj- 
wards  to  tlie  margin  of  the  eonioa,  and  is  pear-shaped,  or  triangular, 
liut  the  fissure  may  be  inclined  to  one  side  or  the  other,  and  even 
be  horizontal  or  npw^ards. 

There  is  a  partial  eoloboma,  in  which  the  fibres  of  the  iris  alone 
are  defective,  the  uvea  being  intact,  and  another,  in  which  the  iris  is 
merely  notched  at  the  pupil, 

Coloboma  is  generally  a  double  affection,  although  not  then  neces- 
ftorily  a  syiumetrieal  one.     Two  colobomas  may  exist  in  one  eye. 

Coloboma  of  the  ehoraidea  is  ollten  present  with  that  of  the  iris, 

A  small  coloboma  of  the  iris  may  not  perceptibly  interfere  wnth 
vision.  But  when  associated  with  choroidal  fissure,  or  with  congenital 
defects  of  tlie  cornea,  or  with  the  capsule  of  the  lens,  the  sight  is 
always  imperfect. 

Eecvntric  ptipih  hare  been  met  with,  combined  with  malposition 
of  the  crystalline  lens. 

Tremulotfn  irk.     This  state  is  fully  noticed  at  p.  ?i48. 


THITTS. 


Inflammation  neither  begins  in  the  ms,  nor  is  ever  chiefly  con- 
fined to  it.  So  if  the  term  ''iritis"  be  used  to  convey  the  idea  of 
the  iris  being  the  primary  inflammatory  seat,  or  ultimately  the 
focus  of  it,  the  part  in  wliicli  the  greatest  pathological  changes  occur, 
it  is  incorrect t  But  unlbrtunately  it  is  so  used.  The  eiTf»r  crept  in 
because  the  iris  ia  fuUy  exposed  to  inspectioD,  antl  when  inflamed, 
in  consequenoe  of  its  high  organization  and  colour,  undergoes  many 
marked  morbid  alterations,  while  the  tissues  associated  in  disease 
are  hidden,  and  their  symptoms  were  nusundei-btood. 

The  iris  has  wide  anatomical  relations,  for  a  description  of  which  I 
must  refer  my  readier  to  the  anatomical  introduction.  I  will  merely 
say  here  that,  while  it  is  ptulially  connected  Tiiith  tlie  cornea,  it  is 
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The  conjunctival  blood-reesele  soon  become  enlarged  towards  the 
anterior  part  of  the  eyeball  as  the  iritis  progresses,  and  uniting  with 
those  of  the  sclerotica,  contribute  to  the  &clenjtic  zone.  The  larger 
ones  are  readily  discernible  by  their  ai'eular  arrangement  and  stmrlet 
coloiu*,  from  those  of  the  sclerotica. 

The  hypercemic  zone  may  be  partial  rather  than  complete,  which 
is  due  to  the  internal  vascular  excitement  of  the  eyeball  being  more 
intense  in  one  dii^ection  tlian  in  another. 

DitnnefiH  of  sight  occuns  in  the  commencement  of  iritU,  I  never  saw 
any  inflammation  of  the  eyeball  which  could  be  called  iritis,  without 
the  ac^utenoss  of  sight  being  lost.  Not  as  is  generally  supposed 
from  the  adjusting  apparatus  being  out  of  gear,  nor  either  from  any 
changes  in  the  iris  itself,  but  from  decline  of  tlie  seotient  power  of 
the  retioa,  or  from  alterations  in  tlte  fundus.  The  deterioration  is 
very  easily  ascertained  by  trying  the  |>atient  with  test  t^^ies. 

Full  directions  are  given  in  appropriate  places  for  ascertaining 
degrees  of  imperfection  of  sight. 

It  sometimes  happens  that  the  sclerotic  zone  is  marked,  while  the 
objective  iris  symptoms  are  hardly  enough  to  establish  the  presence 
of  iritis.  One  has  only  to  try  the  sight  to  determine  the  i|ue8tion. 
II  the  vision  be  misty,  and  there  is  loss  of  definition  in  association 
with  the  least  reamt  iris  change,  including  the  slightest  sluggishness 
of  the  pupil,  iritis  exists.  On  the  contrftry,  no  mutter  how  red  the 
surface  of  the  eyeball  may  be,  if  vision  remains  acutcj  there  is  no 
iritis.  Redness  under  such  condition  is  in  all  probability  due  to 
hj'peroemia  or  inflammation  of  the  ooujunctiva. 

Temlemcsa  of  the  cyebaJl  under  premi(re  can  iirise  only  from  intra- 
ocular disease.  Tension  is  not  usually  present,  but  it  may  exist  in  a 
slight  degi^ee.     I  shall  refer  to  this  again. 

Alteration  in  the  colour  of  the  iri^.  This  is  the  most  striking  out- 
ward characteristic  sign  of  iritis.  It  arises  at  first  jrora  hyperiemia 
of  the  iris,  rather  than  from  proliferation  of  tissue,  when  only  the 
lustre  of  the  iris  is  lost  and  the  muscular  or  pupilhuy  movements  are 
scarcely  influenced.  Farther  altenition  id  colour  from  proliferation 
depends  more  on  the  degree  of  tliat  morbid  process  than  on  the 
natural  colour  of  the  iris.  The  student  should  remember  this,  and 
not  expect  any  definite  tint,  according  to  the  aspect  of  healthy  irides, 
farther  than  that  the  brighter  tlie  eolom*  of  the  iris^  the  more  marked 
will  be  the  acquired  hue.  With  the  loss  of  the  brilliancy,  the 
beautiful  fibrous  arrangement  is  confused  or  disappears. 

Coloration  then  of  the  iris  is  a  valuable  guide  respecting  the 
presence  and  the  degree  of  tlisease,  wlien  the  inflamed  eye  can  be 
compared  vriih  its  fellow  which  is  sound*     Error  is  liable  if  such 
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TliG  eharabers  are  enlarged  through  augmented  aqueous  humour, 
which  rtuid  heeomes  turbid  tlirough  exudation.  Then  pain  is  not  a 
prominent  symptom. 

The  corneitis  is  generally  the  most  persistent  Bjinptoni.  The 
seoond  eye  is  very  apt  to  he  attacked.  Relapses  occur.  The  eonioa 
mostly  hoars  some  indelible  damage,  in  the  form  of  opacity,  chiefly 

I      interstitial. 

I         The  disease  attacks  young  persons,  and  lasts  for  months, 

r  This  is  a  consequence  of  syphilitic  infection  of  the  system  from 
syphilitic  inoculation,  ajipearing  generally  in  the  consiititutiDnal  state 
of  the  disorder.  It  may  however  occur  before  the  primary  sore  has 
healed,  and  may  be  the  only  after  effect.  But  it  is  usually  aocom- 
panied  by  some  or  many  of  the  sequehr,  such  as  the  papular,  the 
scaly,  the  tubenjular,  and  the  pmtular  forms  of  skin  eruption,  or 
ulceration  of  the  mouth  and  throat,  or  pains  in  the  limbs,  and 
periosteal  inflammation,  or  swelling  of  the  lymphatic  glands  about 
the  neck,  axilla,  or  inguinal  region. 

Diagaosk  of  the  acute  fonn^  as  gathered  from  the  eye  symptoms. 
It  usually  appears  with  tlie  tertiary  sequela).  Very  early  there  is 
much  Iijss  of  acuteness  of  iiight.  The  sclerotic  zone  is  but  faintly 
marked,  and  the  iris  is  merely  hyperssmic.  Vision  gets  worse  faster 
than  the  surf  ace  of  the  eyeball  reddeiis- 

The  iris  soon  shows  more  inflammatory  aciivity,  more  plastic 
I  eflTusion,  by  which  the  pupil  is  contracted,  is  more  tied  to  the  capsule 
of  the  lens,  is  more  irregular  and  more  displaced,  than  in  any  other 
form  of  iritis.  Here  only  is  that  excess  of  exudation  by  which  tJie 
chambei-s  may  be  nearly  filled,  or  that  deposit  of  it  on  the  oircura* 
ference  of  the  iris,  anteriorly  or  pojitcriorly,  so  as  to  bulge  the  cornea, 
or  to  bidge  the  sclerotica  and  form  a  tumour  under  the  conjunctiva. 
Hero  only  do  we  get  the  gummy  tumours  round  about  the  pupd, 
w^hich  are  found  only  in  s^^hilis. 

Il^^popion,  either  primary  or  secondary  from  abscess  of  the  iris, 
I     rarely  occurs  except  in  persons  who  are  much  debilitated. 
L       The  cornea  may  keep  clear  in  some  of  the  worst  cases.     When 
^wmeitis  does  appear  it  is  of  the  puuctiform  kind,  and  opacity  of  the 
posterior  elastic  lauiiufl  is  very  marked. 

The  aqueous  humour^  "^vliich  is  rarely  free  from  exudation,  soon 
becomes  yellow  and  uJifunxinom,  like  the  fluid  of  hydrocele,  and 
misleads  one  a«  fo^/j^,^^^^    <5C3lour  of  the  iris.     The  supposed  green 
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iria  18  the  efffwt  prodTU!e«l  by  this  fliii<L  nn  an  iris  which  retains  any 

The  vitreoTis  humour  very  s«x>u  g»*ts  oL>a«ly.  ami  filameuts  and 
thzfids  iioat  freely  ab«)ut  in  it  as  the  etfeot  of  indammation. 

The  retina  shows  specific  inflammatory  changw  which  are  spoken 
of  elsewhere. 

Pain  ia  chiefly  in  the  eyeball.  It  rarely  «>?eurs  in  the  day,  but 
cornea  on  in  the  evening',  or  soon  after  g»>inir  to  bed,  intensifies, 
preventa  rest,  and  lessens  towards  morning.  Where  it  is  constantly 
present,  there  ia  markeil  exai^erbation  at  night. 

/*  the  Anhand^  Jtnn^  which  usually  appears  during  the  papular  and 
soaly  eruptions,  there  is  marked  modificatitm  in  the  developing 
inflammation,  and  in  its  results.  The  plastic  tenden<*y  is  slight,  the 
exudation  very  meagre,  and  the  gummy  tumours  are  wanting.  The 
•elerotic  zone  may  be  a  mere  narrow  pink  blush. 

The  mildness  of  the  symptoms  mi^t  induce  a  doubt  respecting 
the  specific  nature  of  the  afiection.  The  ci>nstitutional  history  of 
syphilia,  if  clearly  made  out,  will  disperse  the  doubt.  A  ditficulty 
might  arise  in  proving  syphilitic  in<x?ulation,  because  females  have 
primary  sores  without  knowing  it,  and  a  man  may  be  inoculated  in 
his  urethra,  and  attribute  his  syphilitic  symptt>ms  to  gonorrhoea. 

Syphilitic  iritis  seldom  relapses^  A  single  attack  is  apt  to  damage 
the  sight.  One  eye  fre«|uently  escapes.  Both  may  be  attacked  at 
once,  or  the  one  after  the  other. 

RHEl'3iATIC   IRITIS. 

This  is  the  most  frequent  form  of  iritis  I  meet  with  in  private 
prar^ire.  There  is  the  history  of  previous  general  rheumatism,  or 
the  existence  of  such.  Or  the  rheumatic  diathesis  prevails,  indicateil 
by  transient  shifting  pains,  brief  febrile  jvuroxysms,  and  impaired 
gastric  and  rc*nal  functions^  When  the  exception  occurs,  general 
rheumatism  follows  the  iritis  in  a  few  days. 

77//'  pf/e  Af/n/pfoM^.  Subacute  rather  than  acute  vascular  action. 
Mufrli  intolerance  to  light,  with  markeil  rviluess  of  the  eyeball.  The 
HiirfiKAi  is  dull  red ;  this  arises  from  the  coujunctiv;il  vas<*ularity,  which 
18  yary  i>roniinent,  rather  obscuring  the  selerv>tic  zone.  Added  to 
which,  ;i>i  the  disease  is  nearly  always  iii  adults,  4>r  elderly  persons, 
f ho  w.hrotic  z/tne  woidd  be  less  vivid  than  in  those  under  adult  og»\ 
W't  tlif^rc  irt  nothing  sufficiently  distinctive  in  such  vascularity  as  to 
niako  it  alone  a  tnie  criterion  of  rheumatic  iritis.  Early  but  not 
oxt^jnsive  implication  of  the  intra-ocular  tissues,  the  retina  especially 
<^"(!a[iing,  flo  that  the  imperfection  of  vision  is  at  first  slight. 
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The  iris  is  diilL  The  Burfaoo  change  is  not  very  apparent  beyond 
the  loss  of  colour  and  swelling,  and  an  untutored  observer  may  fail 
to  detect  auy  alteration.  There  is  h>S8  of  sharpness  of  outline  (»f  the 
pupil,  which  is  contracted,  A  small  amount  of  exudation  occurs  at 
the  pupillary  margin,  and  8yneehia>  posterior  ensues. 

The  vitreous  humour  soon  becomes  hazy,  and  shuts  out  a  view  of 
the  fundus  of  the  eye. 

Hypoj>ion  is  very  rare. 

The  nature  of  the  pain  and  its  extension  to  secondary  parts  is 
peculiar  to  this  affection.  Oeuorally  at  the  commenoement  it  is  in 
the  head,  although  it  sometimes  also  affects  the  eyeball  itself.  It 
is  usually  most  severe  in  the  tem[>le  of  the  affected  side.  It  often 
involves  the  eyebrow,  the  cheek-hone»  the  teeth,  or  the  lower 
jaw.  Sometimes  it  m  precisely  coufiuod  to  one-half  of  the  head,  and 
sometimes  it  attacks  the  interior  of  the  nose,  or  of  the  ear.  Where- 
ever  these  pains  oc^ur,  they  are  more  of  a  dull,  agonizing  kind,  than 
aeute.  They  may*  be  unceasing,  but  in  most  cases  they  remit,  the 
paroxysms  coming  on  at  four,  six,  or  eight  o'clock  in  the  evening, 
tM>ntinuing  most  severely  during  the  night,  and  abating  towaixia 
morning* 

In  chronic  cases,  in  addition  to  the  ocular  surface  redness  of  iritis^ 
there  are  large  tortuous  blood-vessels,  derived  from  the  vessels 
belonging  to  the  recti  muscles,  which  in  a  physiological  state  are 
x-isible  in  healthy  eyes,  producing  the  morbid  varicose  an*ang©ment 
depicted  in  Pig,  279. 

Fin.  rs 
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The  conmi  is  always  affected.  It  loses  its  polish,  is  pervaded  by 
a  muddy  haziness  which  soon  obscures  the  iris.  These  pathological 
changes  arc  superficial  rather  than  interstitial. 

"VVhite  firoth  collects  on  the  edges  of  the  eyelids  and  at  their 
corners. 

There  is  a  tradition  about  the  presence  of  a  grey  or  ash-coloured 
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I  have  i:  •:  re^r.  iKr  :■:  ssrl?fr  Tnyse":  :":.'::  ::.-  -rj- ':■.'"  i>  tT-fr  :>.e 

Thai  wL::.  hfi5  :-e^r.  •iesv-rf-'ei  :iT.>.r  :>.:  h-.'.i  :  r  ."-■  ::  r.:.T:.r..f.- 
tion  t'V  the  •. M  autlvT^w  :«  a  ;:ul':'-v  ^f  r::^v.r:i.rl.  ::.f::-7..r.. :.::.::  ;-.:L.i 
sabacnie  glaii^-rTr.a. 

Fn>m  mv  own  oriservati.n  I  an  r.-:  air^^'v  :>,&:  tr.v  :r.:  r!  r     f 
tbe  eveKall  ever  iL^amr*  &5  an  ef?.v:     :  p  r,  rrr.r,v     Tr.  '.  .  ki:  c 
r>rp..Tt5  of  al'.e^itASv^  I  am  ii:  Mr.t-.i  :    -^r^^  :>.tr..  :::  I-r  :^ 

*:  *^*-  Jirfuse  or  yiannchrma:' :».  aii i y.;:ra:i:  rr.:  •  n.: ;:>  *v.>. 

MM  implication  of  xao  i^^st-^vn..  il  :is>Qi>:   mn   r.;o,  r:..  ^  :.::. 
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Traumatic  iritis  is  described  as  the  inflammation  which  arises  from 
the  impaction  of  foreign  bodies  in  the  eyeball,  from  the  presence  of 
a  cysticercus  in  the  same,  or  from  a  surgical  wound,  as  in  the  removal 
of  cataract,  etc.  In  an  acute  case  every  tissue  of  the  eyeball  is 
inflamed  to  the  utmost,  according  to  its  organization,  and  suppura- 
tion of  the  cornea,  or  within  the  eyeball,  occurs,  a  termination 
imknown  in  the  conditions  which  I  speak  of  as  iritis. 

Unusual  development  of  the  conjunctival  inflammation  in  associa- 
tion with  rheumatic  iritis,  has  induced  some  surgeons  to  suppose 
that  the  addition  constitutes  enough  difference  to  require  the  ad- 
mission or  recognition  of  another  genus  of  the  disease,  under  the 
name  of  catarrho-rheumatio  ophthalmia.  I  cannot  recognise  any 
such  nosological  arrangement. 

Principles  for  (he  treatment  of  iritis.  Where  the  inflammation  is 
full  and  acute,  local  blood-letting  by  leeching  or  cupping  is  valuable. 
The  pain,  the  surface  redness,  the  throbbing  in  the  temple  are 
removed  by  it,  or  very  much  reduced.  The  subjective  symptoms 
also  are  benefited.  Doubt  may  arise  as  to  the  admissibility  of  it,  in 
cases  of  lesser  degrees  of  the  inflammation.  The  existence  of  pain 
should  determine  its  adoption. 

The  exalted  temperature  of  the  eye  and  the  surrounding  parts, 
caused  by  the  accumulation  of  heat  in  the  blood,  an  injurious  state, 
should  be  met  by  surface  application  of  cold,  the  degree  of  which 
must  be  left  for  clinical  experience  to  determine,  but  tliis  may  bo 
said,  that  the  cold  is  usefid  so  long  as  it  gives  conifoi-t,  and  preju- 
dicial when  it  irritates  or  causes  aching  or  shivering,  and  that  dry  is 
better  borne  than  wet  cold. 

Such  agents  by  reducing  the  violence  of  the  inflammation,  reduce 
also  the  products  of  it. 

Bright  light  should  be  excluded  from  both  eyes. 

In  the  less  acute  forms  of  inflammation,  shorter  measures  of  these 
local  therapeutics  suffice,  or  the  first  of  them  may  be  omitted. 

As  to  general  fneasurcs.  Bodily,  mental,  and  ocular  rest,  are 
essential. 

When  there  is  plastic  exudation  about  the  iris,  which  is  always 
accompanied  by  plastic  exudation  mthin  the  eyeball,  menmry  nliould 
be  given,  of  the  efficacy  of  which  in  facilitating  recovery  I  am  most 
fiilly  assured,  after  experimenting  very  much  with  and  witliout  it, 
under  most  painstaking  clinical  observation.  On  it  we  must  oliiefly 
rely,  not  however  to  the  exclusion  of  auxiliaries  to  meet  outlying 
conditions. 

Some  cases  of  subacute  iritis  may  get  well  of  tliemsclvos  witliout 


TREATMKNT    OF    IliniS. 


051 


less  applicfililo  for  praetieo.      Either  may  he  usod  wlion  merexiry 
eauuot  be  borne  by  the  stomach. 

I  eontiiiue  to  give  the  nienmrial  pill  till  I  see  reduction  in  the 
symptoms*  That  is  till  the  redness  of  the  eye  diminishes,  and  tlio 
exudation,  of  whatever  form  it  may  liave  been  efi'used,  is  removed. 
Till  vision  is  nearly  or  quite  restored*  Till  the  iris  is  acted  npou  by 
atropine,  and  it«  colour  has  returned.  , 

In  most  cases  of  iritis  which  I  see,  the  period  for  beneficial  blood-^^ 
letting  has  passed  away,  and  also  nearly  that  for  the  use  of  cold,  the 
ojjportuiiity  for  the  mercury  alone  remfiining. 

The  use  of  atropine  does  not  in  my  opinion  possess  more  thou 
mechanical  advantages.  If  the  pupil  could  be  kept  dilated  during 
iritiii,  adhesion  of  the  ilia  to  the  capsule  of  the  lens  might  often  be 
prevented,  but,  unfortunately,  in  the  very  form  of  mflammatiun  iii 
^bifh  dilatation  would  be  so  beneficial,  the  iris  is  too  much  infil- 
trated to  act.  The  application  of  atropine  from  the  very  commence- 
ment of  the  inllammation  will  not  stay  the  inflammatory  action  in 
the  iris,  a  part  only  be  it  remembered  of  the  diseaao  of  iritis.  Yet 
I  employ  it  as  soon  as  I  see  my  patient,  because  it  alibrda  me  correct 
information  of  the  iris  returning  to  health,  in  dilatation  of  the  pupil, 
or  wliatever  portion  of  it  may  be  free.  The  pupil  is  not  always  tieii  J 
olosely  to  a  deposit  of  lymph  which  fills  its  area.  Only  a  few  adhe-  i 
sions  may  pass  between  them,  in  which  case  irregidar  pupillary 
dilatation  to  some  extent  is  possible,  and  a  sufficiently  clear  space 
may  be  so  got  for  useful  vision. 

There  can  be  no  inflammation  of  the  iris  if  the  pupil  can  bo 
artificially  dilated*  A  surgeon  who  has  doubt  about  the  presence  of 
iritis  may  safely  use  this  test. 

It  is  interesting  to  see  how  the  pnpU  expands  irregidai'ly,  even 
where  there  is  no  adliesion,  as  this  or  that  section  of  the  iris 
sucx^ossively  gets  healthy,  till  at  last  the  dilatation  is  quite  round. 
During  this  mode  of  return  to  health,  the  infiltrated,  and  as  yet  not 
acting  iris  fibres,  are  apt  to  be  mistaken  for  points  of  adhesion,  which 
ultimately  are  detached. 

I  employ  the  atropine  also  to  break  thi'ough  or  lengthen  any 
pupillary  or  uveal  attachments,  which  are  capable  of  being  so 
influenced. 

Continental  em*geons  propound  the  theory  that  atropine  is  a  most 
valuable  therapeutic  agent,  and  enumerate  among  its  advanttiges, 
sedative  effects,  rest  to  the  iris  by  Huspending  its  movements,  as  if  an 
inflamed  iris  ever  moved.  Tlie  lessening  of  intra-oculai*  pressm^,  by 
which  the  circulation  of  the  eye  is  relieved,  atjd  an  antiphlogistic 
effect  pnjduced.     They  prescribe  it  thi*ce  or  four  times  stronger  than 
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would  be  useless  unless  it  rendered  the  pupil  quite  free.  Synechia 
anterior  jfrom  ulceration  of  the  cornea  often  causes  great  tension  of 
the  iris  from  stretching ;  yet  I  never  saw  it  set  up  inflammation. 

Patlwlogical  effects  of  iritis  on  the  iris.  The  alterations  depend  on 
the  intensity  of  the  inflammation  to  which  the  iris  is  subjected.  The 
higher  it  is,  the  greater  the  development  of  neoplastic  elements. 
The  greater  these  elements  the  more  surely  does  atrophy  occur,  and 
it  may  proceed  so  as  to  render  the  iris  nearly  transparent. 

Atrophy  causes  the  iris  to  bulge,  and  to  such  an  extent  that  it  may 
touch  the  cornea,  although  the  pupil  is  contr^,ctedj  and  tied  to  the 
capsule  of  the  lens. 

Pupillary  adhesion,  synechia  posterior,  is  scarcely  escaped  from  in 
some  degree  in  any  case  of  iritis.  So  long  as  the  adhesions  are  on 
one  side,  it  practically  matters  nothing  even  if  a  quarter  of  the  pupil 
be  tied.  But  as  synechia  occurs  only  when  the  pupil  is  contracted, 
if  it  be  total,  or  if  partial,  yet  so  disposed  as  entirely  to  prevent 
pupillary  movements,  vision  is  interfered  with,  as  regards  the  forma- 
tion of  retinal  images,  and  accommodation,  supposing  the  retina  to 
have  escaped  spoiling.  They  are  very  persistent,  not  being  readily 
torn  through  by  the  resisting  muscular  power  of  the  iris,  although 
they  may  lengthen.  The  pigmentary  spots  which  are  often  seen  on 
the  capsule  of  the  lens  after  iritis,  and  said  to  be  the  remains  of 
synechia  posterior,  are  not  such,  but  are  the  remains  of  adhering 
granulations  which  had  formed  in  the  uvea,  and  which  readily 
give  way. 

Synechia  anterior,  or  adhesion  of  the  circumference  of  the  iris 
to  that  of  the  cornea,  the  efiect  of  the  coalescence  of  two  inflamed 
surfaces,  remains. 

Exudations  on  the  capsule  of  the  lens,  which  nearly  or  altogether 
close  the  pupil,  and  remain  after  the  inflammation  is  declining,  are 
permanent.  The  gummy  tumours  may  be  entirely  absorbed,  or 
suppurate  and  leave  cicatrices,  or  pigmented  nodules. 

The  hypopion,  when  quite  fluid,  or  even  containing  flaky  coagula, 
produced  by  the  disintegration  of  morbid  products  on  the  sui-face  of 
the  iris,  or  on  the  posterior  elastic  membrane  of  the  cornea,  is  soon 
absorbed.  It  may  disappear  and  recur  several  times  in  the  course  of 
one  attack  of  iritis.     1  have  never  evacuated  it  in  tliis  disease. 

Prognosis  as  regards  recovery  of  sight,  A  case  may  be  said  to  be 
hopeless  when  there  is  much  iris  proliferation  and  considerable 
contraction  of  the  pupil,  with  exudation  in  its  area,  intense  external 
redness  of  the  eyeball,  and  great  and  deep-seated  pain.  Nor  is 
vision  recovered  from  when  a  large  efl'usion  has  taken  place  behind 
the  iris,  pai'ticulai'ly  if  it  should  have  caused  bulging  of  the  sclerotica, 
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or  made  its  way  through  that  tunic.  Marked  contraction  of  the 
pupil,  and  total  synechia  posterior,  and  a  puckered  and  protruded 
state  of  the  iris  are  very  unfavourable  circumstances. 

The  longer  the  inflammation  lasts,  the  more  likely  is  the  retina  to 
be  damaged. 

Iritis  may  be  completely  arrested,  and  vision  quite  restored,  a  fort- 
night or  three  weeks  after  the  inflammation  has  set  in.  The  same 
may  be  said  when  the  inflammation  is  not  very  severe,  at  the  end  of 
a  month,  or  even  six  weeks.  And  after  longer  periods  useful  vision 
may  be  recovered. 
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OPHTHALMITIS. 

OPHTHALMITIS      IN      GENERAL — TRAUMATIC      OPHTHALMITIS — PYEMIC 

OPHTHALMITIS. 

The  term  ophthalmitis,  which  is  meant  to  express  inflammation  of 
the  entire  eyeball  with  suppuration,  is  in  contra-distinction  to  the 
term  ophthalmia,  which  is  generally  used  to  express  inflammation  of 
the  conjunctiva.  Panophthalmitis  and  suppurative  choroiditis  are 
also  names  employed  synonymously  with  it. 

OPHTHALMITIS   IN   GENERAL. 

Local  symptoms.  In  a  very  acute  case  the  whole  eyeball  seems 
involved  at  once  in  inflammation.  Severe  pain  soon  sets  in.  Then 
the  surface  of  the  eyelids  reddens.  The  conjunctiva  becomes 
oedematous  very  early,  soon  inflames,  and  develops  into  full  chemosis, 
whereby  the  cornea  is  nearly  covered,  and  so  far  the  case  looks  like 
one  of  severe  purulent  ophthalmia,  but  there  is  scarcely  any,  or  no 
purulent  discharge.  Haziness  of  the  vitreous  humour,  almost  from 
the  beginning,  prevents  the  fundus  of  the  eye  from  being  seen. 
There  is  intolerance  to  light,  and  the  additional  subjective  symptoms 
of  shining  spectra  and  corruscations. 

The  comeitis  and  the  discoloured  iris  give  the  semblance  of  severe 
iritis,  but  the  crystalline  lens  is  pushed  forward,  and  behind  the 
generally  dilated  and  fixed  pupil,  there  is  a  diffuse  and  rapidly 
increasing  opacity,  conditions  which  do  not  occur  in  iritis. 

As  the  disease  advances,  the  pain  in  the  eye  which  existed  at  first 
is  exchanged  for  pains  at  the  back  of  the  eye  and  in  the  orbit  of  a 
pulsatory  nature,  shooting  to  the  forehead  and  the  temple.  Burning 
heat  and  tension  as  well  are  felt  in  the  orbit. 
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The  course  of  the  traumatic  form  is  the  more  rapid  of  the  two,  and 
the  symptoms,  objective  and  subjective,  the  more  severe. 

Penetrating  wounds  usually  produce  the  highest  degree  of  inflam- 
matory action,  the  sthenic  or  hypersthenic  effect.  The  intrusion  of 
extraneous  bo<lies  generally  causes  low  inflammation,  the  asthenic 
effect,  which  may  remit  and  recur.  The  same  characters  attend  the 
ophthalmitis  of  ulcerative  perforations. 

In  ophthalmitis  associated  with  suppuration  of  the  cornea  from 
wounds,  the  pus  is  developed  from, before  backwards,  the  iris  and  the 
ciliary  body  suppurate  first,  and  the  posterior  parts  afterwards. 

The  ophthalmitis  usually  quickly  follows  the  injury.  Exceptionally 
months,  or  even  a  year  or  two,  may  pass  away  between  its  develop- 
ment and  the  primary  injury.  This  late  appearance  occurs  even 
where  the  eye  seems  to  have  recovered  from  the  symptoms  of  the 
original  inflammation,  however  much  or  little  of  its  effects  may 
remain,  and  without  any  noticeable  reason,  or  in  consequence  of  a 
blow  on  the  eyebalL 

The  constitutional  effects  follow  the  local  ones. 

The  ophthalmitis  is  confined  to  the  injured  eye. 

Atrophy  of  the  eyeball  is  the  consequence  of  partial  suppurative 
ophthalmitis,  and  means  simple  diminution. 

Collapse  is  the  result  of  general  suppuration,  whereby  the  coats  of 
the  eye  collapse  and  shrink  to  a  small  size,  the  cornea  being  scarcely, 
if  at  all  distinguishable.  The  small  tubercle  which  remains  is  sub- 
divided into  four  parts  by  four  superficial  impressions,  corresponding 
to  the  situation  of  the  four  recti  muscles,  and  meeting  together  in 
the  centre. 

PYEMIC   OPHTHALMmS. 

This  secondary  inflammation  is  the  effect  of  phlebitis  in  its  various 
forms,  and  we  see  it  often  in  association  with  puerperal  diseases, 
under  which  influence  it  may  appear  from  the  tliird  to  the  thirtieth 
day  after  parturition.  Next  in  frequency  it  is  due  to  febrile  diseases, 
exanthematous  fevers,  among  which  erysipelas  is  prominent.  At 
p.  44  I  show  that  it  is  induced  by  orbital  cellulitis. 

It  arises,  too,  from  any  deleterious  and  infectious  materials  entering 
the  blood.     The  source  of  the  affection  is  very  commonly  overlooked. 

The  ophthalmitis  may  be  developed  with  symptoms  very  acute, 
or  so  little  pronounced  as  regards  pain  and  inflammation  of  the 
conjunctiva  and  the  eyelids,  that  it  would  seem  as  if  ready  formed 
puB  had  entered  the  eye. 

Both  eyes  are  usually  attacked,  and  when  one  suffers,  the  selection 
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cult  to  be  ascortainod.  That  it  gets  infiUratfKi  with  piis,  and  broken 
tloi^Ti,  is  a  i'aet. 

Pas  oecurs  in  the  vitreous  liuily,  eitlier  us  a  limited  deposit,  or  a 
geueral  ])orva8ion,  and,  it  may  be,  while  tlie  retina  almost  retains  its 
choroideal  attaelunent.  I  have  never  seen  it  in  tlie  human  eye, 
without  partial  or  entire  suppuration  of  the  hyaloid  membrane,  a 
fibrous  tissue  from  wliich  fasciculi  pass  into  the  vitreous  body, 
liittor  holds  the  same  view  here  of  non-suppurating  property  as  he 
does  of  the  reiina,  and  regards  the  pus  found  in  it  as  derived  fr^mi 
the  ehoroidea.  Tlie  \itreous  has  cellular  elements  enough  in  it  fur 
siippuratirui,  but  it  lacks  vaseularity.  However,  he  found  the  first 
appearance  of  pus  in  it  to  he  just  within  the  hyfdoid  membrane, 
whence  it  travelled  toward  the  eentre  of  the  body*  But  this  is  a 
disputed  point,  as  equally  good  ohservers  hold  different  opinions. 

This  brief  and  scanty  sketch  is  taken  from  traumatic  ophthalmitis, 
some  allowance  must  he  made  for  the  dilference  of  the  effects  of 
inflammation  between  the  eyes  of  men  and  rabbits,  and  it  is  Eke 
what  has  been  observed  in  human  pont-moi'tem  examinations. 

It  is  only  necessary  to  add  that  the  ophthalmitis  itself  is  produced 
by  the  altered  condition  of  tho  blood  in  the  blood-vessels  of  the  eho- 
roidea camming  thmmbosis,  and  not  directly  by  phlebitis.  Not  till  the 
healthy  nutrition  is  atfectedj  and  inflammation  is  set  up,  do  the  coats 
of  the  blood-vessels  participate  in  the  morbid  aetion. 
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Tliere  is  more  scope  for  this  in  traumatic  ophthalmitis,  in  limiting 
the  prf>(lui'tir>n  of  pus,  and  lessening  disrirgauizatinn  of  the  eyebrill, 
by  which  there  may  be  shrinking  and  not  collapse,  than  in  the 
phlebitie*     Having  an  eye  in  either  is  out  of  the  question. 

lo  the  former  vcu'iety,  the  removal  of  intnideil  extraneous  sub- 
stauees,  or  of  tilings  within  tlie  eyeball,  which  offend,  is  very  elfectual. 
In  both  varieties,  w^hether  tho  iaflammatory  symptoms  be  acute  or 
subacute,  tlie  local  treatment  should  bo  the  same  as  that  which  I 
pro8orilj>ed  for  ileitis,  with  tlu'se  additioits :  The  chemosis  should  bo 
incised  after  the  manner  I  ad\^Be  for  severe  pundeut  ophtluilmia. 
The  evacuation  of  the  products  of  tho  inflammation  i^^thin  the  eye- 
ball should  not  be  neglected.  While  it  reduces  the  local  vascuhu' 
action,  it  may  save  life. 

The  earliest  call  is  to  open  a  filled  ocular  tunic.  An  indistinct 
fluctuation  around  the  prominent  and  tense  eyeball,  declares  the 
presence  of  fluid  there.     The  conjimctiva  having  been  cut  through, 
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fit  .in  UTidor  p'-.-ition.  r!o>^-  to  tlK-  fy»n:<>fi,  l-'t^v-on  th^  internal  and 
\uf*-i':('T  r'.-^-ti  ni':-'-]'rs,  thv  j-'int  of  a  siiiri'.l  S':ii|'»;'l  slirmlJ  bo 
pa»i«l  I'l-.-^-  \n  tli«-  ♦  y<-h;ill,  fiii'l  crini*:"!  on  witiiin  tli*?  oriilar  tunic 
till  th*'  Hioiir.  fliii'l  rojitfiiiiiii^r  |,iis,  or  |  us  a!"n»?.  o?rapes.  After 
til*'  '-vjir-urition  tlio  r.y.-l.all  falls  La'-k  aii'l  losos  its  t»-n>i'.»n. 

raifu-'iil  •■.-!<  r.f  tl.c  conir-a  is  ]»Mn*fi<  ial  whenever  a^iueous  fluiil, 
liowvver  n«liK-<  il,  is  turhi'l.  It  may  liv  r»rp«'-ateJ  witli  advantage. 
Inei>i<>n  of  tli«*  *rornoa  should  ijuieklv  fjlluw  interstitial  eornoal 
abscess. 

Tun'-turing  tlir*  selemtiea  and  at  tli«'same  time,  tlie  elioroidi.-a,  tho 
r4;tina,  and  the  vitreous  humour,  at  the  lower  part  f^f  the  evifball,  or 
wlir-n^vrfi"  tlie  piLS  may  point,  should  be  a'h»pted  as  soon  as,  with  loss 
(if  sight,  tliere  is  reasonable  suspieion  of  eh<  a- ">i'.leal  suppiu'ation,  after 
which  cfintinuous  hot  apjilioations  are  ealled  f«)r. 

The  ei>nstituti<inal  or  general  treatment  advised  f«>r  iritis  applies 
hfre  also,  and  to  which  T  beg  my  reader  to  n?fiT.  I  will  only  a<ld 
that  in  phlcbitic  ophtlialmitis,  tlie  tendency  to  rapid  sinking  should  be 
remembered  and  guarded  against. 
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SfMPATHETIO    OPHTHALMITIS. 

ORIGIN   OP  THE  AFFECTION — DANGER — DIAGNOSIS-^TIME   OF   APPEAR- 
ANCE— STMPTOMS--*TRBATMENT. 

Here,  one  eyeball  soiOfers  from  the  effects  of  inflammation  and 
disorganization  in  the  other,  in  consequence,  for  the  most  part, 
of  the  impaction  of  foreign  bodies,  and  injuries  that  penetrate  or 
lacerate  it,  or  from  mechanical  injury  without  any  breach  of  sur- 
fifiwe ;  also  from  chemical  injury ;  from  acute  inflammation,  however 
induced.;  from  the  development  of  cretaceous  materials  in  lost  eyes, 
among  the  intra-ocular  tissues;  fit)m  intra-ocular  tumours;  from 
surgical  operations ;  from  the  wearing  of  an  artificial  eye. 

Thus  sympathetic  ophthalmitis  seems  to  be  due  to  a  law  of  relative 
dependences  between  the  eyes,  in  certain  forms  of  inflammation,  but 
not  in  all  kinds,  for  suppurative  ophthalmitis  does  not  seem  to  pro- 
duce it. 

Sympathetic  ophthalmia  is  a  very  dangerous  malady^  and  the  destruc- 
tive effects  are  manifested  by  inflammatory  changes  of  a  low  or  sub-acute 
form^  influenced  perhaps  by  a  low  state  of  the  general  health ;  for  the 
inflammatory  effiision  which  ensues  is  quickly  organized.  If  left  to 
itself  it  invariably  ends  in  blindness.  It  commences  insidiously,  and 
may  spoil  an  eye,  when  occurring  in  childhood,  almost  before  it  is 
perceived.  The  effects  are  most  rapid  under  adult  age,  and  espe- 
cially in  children. 

The  sympathetic  action  can  be  diagnosed  only  by  studying  at  the  same 
time  the  cause  as  well  as  the  effect^  that  is,  by  examining  the  two  eyes ; 
for  its  subjective  and  objective  symptoms  resemble  those  of  some 
other  inflammatory  maladies.  Again,  as  the  eyes  may  be  affected 
consecutively  from  several  constitutional  disorders,  such  might  be 
xnifitaken  for  sympathetic  action. 

3q 
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The  traumatic  casffS  are  the  easiest  to  diiKTiniiTi.it*'. 

77//?  fj-ciiutg  cij^;  tliat  originally  di.sf:av,-d,  i*  Lliud.  If  vision  have 
not  W^n  lont  at  one*.-  by  an  accident,  it  i«  alwa^"s  destroyed  by  intra- 
ocoilar  tissue  changes,  s^.-i^arately  and  difctinctly  fh^ra  anj'  physical 
incapfUL'ity,  arising  out  of  opacity  of  the  cornea,  or  closure  of  the  pupil, 
or  cataract,  l^efore  the  sympathetic  action  is  set  u\k  Besides  this  loss 
of  function,  there  are  other  symjitoms  which  are  more  or  less  marked, 
accr;rding  to  the  extent  of  the  fhsorganization,  that  is,  whether  it  be 
chiefly  in  the  anterior  part  of  the  eyeball,  or  general.  The  chief  of 
thes#;  are,  undue  vascularity  of  the  front  of  the  eyeball,  a  sense  of 
di«f^>mfort,  or  actual  paroxysms  of  pain ;  and  always,  it  may  be  the 
only  symptoms,  Sf^reness  of  the  eyeball,  whether  it  be  partialh-  atro- 
phied, or  enlarged,  when  it  is  touched  or  pressed  in  any  part,  and 
not  tlie  ciliary  region  only,  or  gently  squeezed  between  the  fingers. 
When  every  one  of  these  symptoms  of  irritation  are  absent,  the 
means  of  producing  s^Tn pathetic  disease  are  undevelope^l. 

The  Hf/mpfifhlzinfj  (ijo  hm  itn  symptoma  \cell  utarkiff.  They  may  be 
said  to  be  tliowj  of  plastic  inflammation,  nearly  identical  with  those 
which  }>f;long  ify  iritis,  hence  the  aflection  is  classed  by  some  as  iritis. 

Hubjw;tivo  signs.  Intolerance  of  light,  for  the  most  part  with 
slight  huTymation,  is  usually  the  first  result.  Some  form  of  im- 
paired sight  is  the  next  bad  omen,  and  this  is  shown  in  incapability 
of  sustaining  vision  on  minute  objects.  Loss  of  definition,  and  a 
fc*oling  of  diwxmifort  or  distress,  which  ensues  when  the  eye  is  used. 
This  simulat<*s  asthenopia.  Muscat,  spectra,  flashes,  stars,  and  corusca- 
tions follow.  I  have  twice  met  with  complete  loss  of  sight,  oecasiou- 
ally  for  a  few  seconds. 

The  outwanl  objective  symptoms  are  like  those  of  subacute  rheu- 
matic iritis,  in  addition  to  which  there  is  comeitis,  usually  of  the 
punctiform  kind.  The  changes  in  the  iris  are  always  the  most 
prominent  among  them,  and  at  last,  all  which  are  possible  in  plastic 
inflammation,  are  passed  through.  By  this  the  pupil  is  contracted, 
universally  adherent  to  the  capsule  of  the  lens,  and  its  area  filled  with 
lymph,  and  the  Ijody  of  the  iris  thinned  and  projecting.  Ultimately 
the  eyeball  atrr>pliies. 

OphthalmoHcopic  symptomit.  Internal  examination  of  the  eyes 
B3rmpathetically  afiected,  gives  no  assistance  in  diagnosis,  because 
internal  organic  changes  are  not  visiblo  till  late  in  the  disease.  In 
many  of  the  cases  examined  by  mo  at  the  commencement,  I 
have  detected  notliing  abnormal.  Even  after  there  has  been  much 
mtolerance  of  light,  musca),  spectra,  and  flashes,  no  change  was  per- 
^^^^®-  ^ter  in  the  disease  the  choroid  and  the  retina  are  con- 
8««®d,  then  inflamed,  and  there  b  haziness  of  the  vitreous  humour, 


by  which  the  fundiLs  ia  obscui'ed.     It  has  been  said  that  excavation 
of  the  optic  di&k  is  a  characteristic  mark. 

Such  is  the  group  of  symptoms  as  they  generally  appear;   but 
variation  is  met  with  in  the  order  of  their  appearance,  as  well  aa  in 
the  BloTVTiess  or  quickness  in  which  they  may  follow  one  another.     In 
one  case  the  pain  will  be  the  leading  feature ;  in  another  it  may  not 
exist.     In  some  the  inHammatory  changes  in  the  iris,  and  about  the 
ciliary  region,  most  attract  attention ;  in  others,  choroidal  changes. 
Then  the  failing  \i8ion  alone  may^  for  a   long  time,  point  to  the 
e^stence  of  the  disease.     It  might  therefore  seem,  from  a  superficial 
observation,  that  there   are   different  kinds  of  sympathetic  action. 
But  there  are  not.     We  must  not  make  the  prominence  of  any  sjTup- 
toms  a  basis  for  recognising  species  of  this  disease*     A  general  and 
comprehensive  view   must   be   taken,   and    the    several    symptoms 
regarded  as  the   many  features,   with   modiiications,  of  the   same 
diseafie.     In  former  years  I  thought  plurality  probable.     Then  too 
it  seemed  to  me  that  there  was  sympathetic  irritation  which  was  not 
of    consequence,   distinct    and    apart   from    the    graver   and    mora' J 
advanced  disease,  which  is  characterized  by  neoplastic  formations  iu  ■ 
all  the  internal  tissues*  except  the  lens,  and  which  produces  those 
changes  which  end  in  atrophy.     I  am  aware  now  that  any  early 
symptoms,  or  anything  which  may  be  called  irritation,  intiamuch  as  - 
there  yet  lacks  true  inflammatory  eharaeteristios,  does  in  the  end^fl 
if  left  alone,  pass  into  destructive  changes,  and  that  the  same  con- 
summation follows  any  variation  in  the  order  of  symptoms,  in  their 
duration,  or  in  their  intensity. 

A  certain  suspicious  condition  is  often  met  vnih  in  an  eye  just 
after  its  fellow  has  been  woundeii  and  sight  has  been  destroyed;  and 
the  same  may  be  seen  after  an  unsuccessful  operation.  There  is 
fatigue  from  reading,  and  a  sense  of  weakness  of  sight.  This  is  not 
true  sympathetic  ophthalmia,  for  it  soon  passes  away,  after  getting 
better  day  by  day,  but  merely  fatigue  of  adjustment  arising  out  of 
general  weakness  and  feebleness  of  brain  perception  from  the  same 
cause. 

T/ic  esccUmg  action  may  Bet  in  at  any  time  after  the  exciting  eye  » 
partlttlhj  or  entirely  dimnjnmzed^  while  it  shows  active  inflammatory 
symptoms,  or  after  they  have  subsided.  It  may  ensue  in  a  few 
weeks,  or  months,  or  not  for  years* 

The  ordinary  history  of  most  cases  is  that  the  eye  has  suffered 
several  attacks  of  slight  inflammation,  with  intervals  of  complete,  or 
nearly  complete^  repose,  but  at  last,  during  one  of  the  paroxysmB, 
the  other  eye  began  to  be  affected.  So  it  is  chiefly,  at  least  in 
adults^  that  the  morbid  sympathy  is  propagated  when  the  eye  is  in  a 
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Btate  of  what  may  be  called  chronic  mflammation.  If  the  dificiSs 
has  been  produced  by  the  presence  of  a  foreign  body  in  the  eye,  the 
sympathy  does  not  appeiu*  lu  the  other  till  very  late. 

The  sjTiipathy  is  always  imiuineut  when  an  eye  has  been  blinded 
by  a  wound,  beeause  cliromc  inilumomtion  is  so  frerjuently  induD 
and  perpetuated.     It  is  then,  too,  that  calcareona  degeneration 
tissue  is  so  apt  to  be  produced.     Such  degenenttiou  of  the  cry  stalling 
lens  aud  of  its  capsule  are  no  infrequent  causes  of  the  irritation,  p 
ticularly  when  the  lens  loses  its  adhesions  and  becomes  loose.      Ci 
careous  deposit  may  form  simultaneously  in  several  portiuus  of  tj 
eye,  including  the  corneal  cicatrix.     Osseous  deposits  for  the  m* 
part  occur  in  eyes  which  have  atrophied  from  idiopathiG  diseasei 

Fortunately  the  disease  is  very  rare. 

Came  of  the  symjyMetk  ophthalmia.  This  is  really  unkno 
Nor  is  the  ignorance  to  be  wondered  at,  when  we  have  not  the  powej 
to  interpret  many  natural  double  ophthalmic  phenomena.  Wlio  cai 
explain  the  coinciding  effect  of  impressions  on  the  two  retinas,  03 
the  simultaneous  and  equal  efioH  of  accommodation  in  each  eye,  o; 
say  why  irritation  which  produces  lacrymation  in  the  one  eye,  should 
cause  the  flow  of  teai-s  in  the  other  also,  or  why  the  reSex  action  pro- 
ducing contraction  of  the  pupil  in  the  one  eye  when  exposed  to 
light  is  followed  by  simultaneous  contraction  of  the  other,  which  iiil 
screened  from  the  light.  No  doubt  the  morbid  sympathy  has  ii^ 
origin  in  the  same  anatomical  mechanism  which  gives  the  physio 
logical  sympathy. 

But  I  must  notice  the  theories  which  have  been  advanced.  One- 
is  that  the  blo<jd- vessels  on  the  side  of  the  injm^ed  eye  being 
inflamed,  oommunicate  to  those  on  the  opposite  side  with  which  they 
have  connection  within  the  cranium,  a  disposition  to  the  same  inflam-* 
matory  action  ;  another  tliat  tlie  ciliary  nerves  of  the  injured  eye 
convey  to  the  thii^d  aiid  fifth  nerves  an  irritation  which  is  reflected 
from  the  brain  to  the  fellow  nerves  on  the  opposite  side ;  another 
that  the  chief  medium  of  the  sjmipatliy  is  exercised  by  the  optic 
nerves ;  another  that  the  disease  ia  simply  sympathetic  ciliaryi 
neuralgia;  another  that  the  vaso-motor  nerves  that  reach  the  eye 
with  the  blood-vessels  themselves,  have  much  to  do  with  the  influence. 

Pathologists  have  been  seeking  for  changes  in  the  nerves  them^ 
selves,  whereby  they  may  unravel  the  difficulty,  but  nothing  satisfac- 
tory has  been  made  out.  The  atrophy  and  other  morbid  changes 
ore  alike  to  be  found  in  disorganized  eyes,  which  have  not  caused]] 
any  sympathelic  disease.  The  frequent  atropliy  of  the  ciHary  nerves 
is  au  answer  to  these  not  being  the  channels  by  which  the  irritation 
is  convoyed.     Neither  has  an^-thing  been  learned  from  dissections  of 
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the  eyes  secondarily  aflfected.  They  give  the  sum  of  the  morbid 
degenerations  and  other  changes  of  tissues  which  are  met  with  under 
conditions  apart  from  this  disease. 

From  my  own  observation,  the  exciting  cause  cannot  be  traced  to 
injury  of  any  particular  region  of  the  eyeball.  In  the  remarkable 
case  of  gun-shot  accident,  treated  by  Dr.  Butter,  of  Plymouth, 
in  which  sympathetic  disease  was  set  up,  after  the  wounded  eye- 
ball was  extirpated,  the  duck-shot  was  found  firmly  impacted  in  the 
optic  nerve  near  to  the  retina. 

Experiments  which  have  been  made  on  the  lower  animals  by 
Bonders  and  others,  to  solve  the  pathological  problems,  have  given 
but  negative  results. 

Treatment,  No  general  measures,  no  local  applications,  no  dietary 
system  is  of  any  avail  in  checking  unequivocal  sympathetic  ophthalmia. 
The  affection  can  be  stopped  only  by  treatment  applied  to  the  eye 
originally  hurt.  The  source  of  irritation  must  be  removed,  or  the 
disorganized  tissues  taken  away.  To  Mr.  Barton,  of  Manchester, 
are  we  indebted  for  this  discovery.  His  practice  was  first  directed 
to  cases  of  traumatic  ophthalmia.  According  to  a  report  by  Mr. 
Compton,  in  several  instances  a  portion  of  copper  had  settled  in  the 
anterior  chamber.  Inflammation  and  disorganization  of  the  eyeballs 
were  soon  followed  by  failure  of  the  functions,  of  the  other  eyes, 
together  with  structural  changes.  Mr.  Barton  excised  the  cornea 
in  each,  and  applied  a  poultice  in  the  hope  that  the  copper  cap  woidd 
escape.  This  did  happen,  and  produced  great  relief ;  but  it  had  a 
more  valuable  effect,  for  it  saved  the  sight  of  iiho  other  eye  in  all, 
although  some  of  them  seemed  past  hope. 

It  was  at  an  early  period  of  my  connection  with  ophthalmic 
medicine,  that  my  attention  was  arrested  by  sympathetic  ophthalmia, 
and  I  lost  no  opportunity  of  examining  the  subject.  I  was  joined  in 
the  work  by  Mr.  Taylor.  We  both  published  many  of  our  observa- 
tions, with  cases,  in  the  medical  journals  during  the  years  1852, 
1853,  and  1854.  It  is  satisfactory  to  find  that  our  facts  remain  as 
such  still,  and  that  nothing  then  advanced  as  deductions  has  been 
rendered  obsolete  by  the  investigations  of  others. 

Any  extraneous  body  within  the  eye  that  irritates  should,  if 
possible,  be  extracted. 

When,  as  in  the  case  of  a  wound,  or  any  other  condition,  the 
centre  of  the  irritation  is  limited  to  the  front  of  the  eye,  the  front 
only  should  be  removed  by  abscission. 

When  there  is  complete  internal  disorganization  of  the  eyeball, 
or  general  enlargement,  or  atrophy,  extirpation  is  necessary.  Each 
operation,  properly  selected,  will  confer  benefit  equally  lasting. 


(fffC,  .'\MT'  \T7fKTri       jPyrTHW.vr.TT-. 

>f/>«^r.yj»»/>rj  ri^,«ap«qf^  manv  uivaTifaffe-a.  iriii  .i  u»  rf-iiaijie  in  its  wny 
nn  <'-xf,IrTjntif,r».  I  •anri^it'  iUfr-stirn  .Ty  ^ji='rm:ir*»-r.L  -rfi^-ts.  ^ince  I  have 
nfiV*T  ■•'•^•ri  M>'t:\*-f\  "')  '■»^'  iTiv  ;■.;!.* l^-T'lr.  -n  "v.^'m  I  .iJ.Tr  jeri'vnnetl  :r, 
in  fftu^'.f'fiucjKf'^  it"  .t-  !n.-iitfif-:»=-rir-v.  iniL  i  .i;iv»^  -f— n  •Miiiif  "l"  them 
aft<*r  ,vn^i'l?<  'if  ll'-"^*.  ^'^ri.  :iTni  :itt»-f-n  '-ars.  ^fr.  T.iyi«»r,  who  lias 
oyiTfit'rrl  rt  ^r*'fi\it'Ut]y  .i>*  my-eif,  vll.s  ni»=r  ".Lit  -lia  -XT»»rrie!ic-e  '^ntireir 
ry>iri''i'l«"«<  .VI til  jiiiii^v 

Now,  a**  ti,  tlif;  f'iff'frt  on  *lif-  ophrhaimiti.-  frnm  such  rrpatment. 
ft.  in  r/'ftWy  marvfrllrmM.  I  sT>f*nk  from  my  jwn  'experience.  In  ;ul 
r;w^fl  JTi  wliif^li  tli^n?  lia«  not  W-n  apprei-iaoie  ^Tirictiiral  •.-iianc"'*. 
/!/»Tnyil'5t^5  r('f:(tv(*ry  Unn  <?nHiiwl,  and  many  time:*  :t  liaa  oeen  as  rapid 

OH  p^Tr<"'*. 

VVlMfn  tWwtrp^uul'/.ni'utn  ha**  V;*?n  ^>in^  -in,  it  '.las  rjeen  airestf^U 
and  rmrrfiil,  Mioiij/fli  .^/im#-w}iat.  imp^rrtWrt  siiriit.  lia.-  'je^-n.  :?av«L  .>»! 
f lioroiijiflily  ;i.nd  'oriipli't^-ly  has  the  intlammatory  ai-tion  ijeen  stoppel 
on  wirri''  '^'-'-mmiohh,  lliat  uv^in  wh^n  tin*  disorsanizat:- ^n  :ias  procee«led 
f»r  oiKiijj^li  ^f  -"j^oil  fill'  <-y*;  tor  prar-tif'al  piirp«'S**?,  I  have  ^r•^■to^*=Hl 
wfi^hi  fiy  ^'»«f»KliHliiiijr  fin  artitir-ial  pupiL  or  n-m<'vinff  a  i-atamet 
whi'-li  hud  fornu'd  from  Io<«h  of  nutrition  '>t*  die  '-n'-tailine  lens. 

Ihrrrf  fvrtilntritl^  tliat  in,  nif^asures  applietl  to  th4'  ??}Tnpathizing' **yo. 
lifM  an  r'fli'ff.  Kv'Ti  wlir-n  no  oV>jf*ftIvM  .symptt»m  is  pr'fsent,  r*H:nvr-ry 
will  l»o  nil  f.li#i  M'»on<T,  from  n'»t  tor  .-^ome  wf^^kd  or  mtmtlis,  and  tor 
prf»f#'f'f  ion,  if  rf'^juisitii,  from  daylig-ht  ami  artitieial  Ii;rht. 

Wli<*n  inflammatory  Hymptoms  prevail,  I  treat  them  generallv  and 
j^K'ally. 

An  af1#^Triy»t.  Iimh  bwn  marlo  to  break  the  nervous  ohoin  necessary 
fo  tlin  ^oTripl*!f  ion  of  Ihr?  changes  which  constitute  redex  action,  and 
by  wlii^li  all  rf-nrlion,  ail  sympathy  between  the  eyes,  shall  oeaae. 
rrnd'-r  f  flirt  Ikijjm,  and  in  tho  belief  that  the  sympathetic  irritation  is 
rjr>nvfiyri/I  by  flio  ciliary  nfirves,  these  nerves  liave  been  ilivide^l,  it  is 
saifl,  by  \)v,  Mfjynr,  whosfs  metliod  of  operating,  together  with  his 
wpnt^'d  sncrjosR,  in  published  with  cases  in  the  "  Annales  d'Oculis- 
ti'jiio"  for  lMf;7. 


CHAPTER    XXXVI. 

DISEASES  OF  THE  SCLEROTICA. 

COLOUR  OF  SCLEROTICA HTFERJEMIA  OP  THR  SCLEROTICA — STAPHY- 
LOMA OP  THE  SCLEROTICA  AND  CHOROIDEA — TOTAL  SCLERO- 
CHOROIDAL  STAPHYLOMA — PARTIAL  SCLERO-CHOROIDAL  STAPHY- 
LOMA  ^ANTERIOR    ANNULAR     CHOROIDAL     STAPHYLOMA — RESULTS 

OF    INCREASING    SCLERO-CHOROIDAL     STAPHYLOMA — TREATMENT 

ULCERATION    OF   THE    SCLEROTICA. 

Tumours  of  the  sclerotica  and  mechanical  injuries  are  described  in 
their  places,  according  to  the  plan  of  this  book. 

COLOUR   OF   THE   SCLEROTICA. 

The  aspect  of  the  sclerotica  shows  marked  variation  within  the 
range  of  health,  and  the  extremes  are  seen  in  fair  and  in  dark  persons. 
In  the  former,  as  looked  at  through  the  conjimctiva,  it  is  brilliantly 
white.  In  brunettes  it  is  less  white.  In  the  dark  races  of  men  it  is 
dusky,  occasionally  with  pigment  spots  in  the  ciliary  region.  Age 
exercises  its  influence  here.  In  infants  and  young  children  it  is 
frequently  bluish,  a  condition  due  probably  to  its  thinness.  The 
blueness  may  be  in  spots  rather  than  general. 

HYPEREMIA    OF    THE   SCLEROTICA. 

This  is  met  with  as  vascular  excitement  of  the  sclerotica,  in  parti- 
cipation with  hyperaemia,  or  inflammation  of  the  choroidea.  It  is  a 
sure  symptom  of  preternatural  vascularity  within  the  eyeball,  and 
the  decline  is  no  less  instructive  in  telling  when  such  vascularity  is 
reduced.     It  is  described  as  sclerotitis,  because  the  enlarged  blood- 
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Partial  Sclerotic  Hypercemia  Occurs. 

It  is  situated  close  to  the  cornea,  and  may  be  very  limited  and  well 
defined,  or  surround  the  cornea.  It  may  be  associated  with  partial 
hypersemia  of  the  conjunctiva,  in  which  case,  one  of  the  recto- 
muscular  arteries  enlarges,  and  running  forwards  ends  in  a  broad  lash 
of  fine  ramifications,  which  are  distributed  to  the  conjunctiva  and  the 
sclerotica. 

The  cause  of  this  is  most  generally  hypersemia  or  inflammation  of 
the  ciliary  body,  because  of  the  free  anastomosis  between  its  blood- 
vessels and  those  on  the  outer  anterior  zone  of  the  sclerotica. 

True  inflammation,  the  sclerotica  is  not  liable  to.  Its  fibrous 
nature  and  small  vascular  nervous  supplies,  give  it  this  immimity. 
Yet  minute  pathological  dissection  teaches  that  changes  may  be 
foimd ;  proliferation,  for  instance,  which  can  only  proceed  from  in- 
flammation. But  that  is  by  implication,  and  not  from  disease  arising 
in  the  tissue. 

The  so-called  rheumatic  and  gouty  inflammation  of  the  sclerotica 
is  inflammation  of  the  interior  of  the  eyeball,  in  which  the  sclerotica 
participates  in  vascular  disorder.  The  defective  sight  and  the  palpable 
morbid  condition  of  the  interior  of  the  eyeball  declare  the  intra- 
ocular state. 


STAPHYLOMA   OF  THE   SCLEROTICA  AND   CHOROIDEA. 

After  protracted  hypersemia  of  the  sclerotica  or  repeated  attacks,  or 
relapses  of  it,  always  in  association  with  choroiditis,  this  tunic  becomes 
thin  and  blue,  and  then  bulges  in  whole  or  in  part.  As  the  nutrition  of 
the  sclerotica  is  mainly  derived  from  the  choroidea,  and  the  two  coats 
are  intimately  organically  connected,  it  is  easy  to  understand  that  it 
must  suffer  when  the  choroid  vascular  supply  is  vitiated  by  inflam- 
mation. It  is  not  then  a  primary  disease,  or  a  consequence  of  any 
primary  disease  in  the  sclerotica  itself,  but  always  a  secondary  one. 

The  resistance  of  the  sclerotica  is  lessened  by  the  disturbance  in  its 
nutrition,  and  then  it  yields  from  the  inward  pressure  of  vascularity 
or  inflammatory  effusion. 

We  must  not,  then,  speak  of  staphyloma  of  the  sclerotica  merely ; 
we  must  include  also  disease  of  the  choroidea,  and  say  sclero- 
choroidal  staphyloma. 

The  staphyloma  is  usually  of  very  slow  development,  not  appearing 
till  the  cause,  the  original  inflammation  has  been  long  established,  or 
the  activity  of  it  has  passed  away. 
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PARTIAL   SCLERO-CHOROIDAL  STAPHYLOMA. 

Here  there  is  bluish,  partial  projection  of  the  much-thinned 
sclerotica,  or  several  projections,  separated  by  farrows.  Any  of  the 
zones  of  the  sclerotica,  the  anterior,  lateral,  or  posterior,  may  be  so 
aflTected,  but  the  anterior  one  usually  suffers.  Fig.  282,  in  which  the 
eyeball  is  directed  downwards,  and  the  eyelid  elevated,  to  give  the 

Fio.  882. 


more  extended  view,  shows  many  lateral  staphylomata  standing  out 
like  dark  blue  vesicles  separated  by  furrows,  and  passing  half  around 
the  eyeball  in  the  equatorial  zone.  In  this  case,  as  usual,  there  was 
not  any  vision.  The  crystalline  lens  was  absorbed,  and  its  capsule 
floated  in  the  posterior  chamber.  The  iris  was  not  thrown  forward. 
The  history  of  the  case  is  that  when  the  lady  was  a  child,  a  scratch 
on  the  cornea  from  the  finger  of  an  infant  excited  intense  inflamma- 
tion, on  which  the  staphyloma  supervened. 

ANTERIOR   ANNULAR   SCLERO-CHOROIDAL   STAPHYLOMA. 

This  is  a  variety  of  the  above  class,  with  certain  modifications. 
It  may  be  partial,  or  total  and  circular.  In  its  most  usual  develop- 
ment it  appears  as  bluish,  or  blackish,  elongated  protuberances, 
separated  by  tendinous  whitish  bands,  surrounding  a  part  or  the 
whole  of  the  circumference  of  the  cornea.  Less  commonly  it  stands 
out  with  more  protrusion,  tumour-like,  resembling  a  grape,  and 
encroaching  on  the  cornea  infiuences  its  anterior  layers  by  stretching 
them,  and  widens  the  comeo-sclerotio  boundary. 

Although  vision  is  usually  destroyed,  there  are  exceptions  in 
the  partial  form,  where  there  is  only  limitation  to  the  visual  field, 
because  the  damage  to  the  interior  of  the  eyeball  is  confined  to  its 
anterior  region. 
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MOUHTI)   ANATOMY. 

If.  Ih  (Mion^li  to  TTioTition,  very  concisely,  a  few  facts  more  inri- 
iiiuIpI y  <'<>nnoc'ii»(l  with  tho  Btai)]iylomatous  changes. 

Ill  \\\o  iofal  form  of  tho  ntapliyloma,  the  sclerotica  is  thinnei 
nln»|>hi«Ml,  hoIIimhmI,  and  lupinontud.  The  choroidea  is,  as  a  mle,  fiir 
mlvnntMMl  in  iih'ophy,  and  V(»ry  adliorent  to  the  sclerotica.  S^^metimes 
il  in  nhiMinkon  io  tliin  hiycu'H  of  stiff,  dry  hyaline.  The  ciliary  nerres 
nif»  |)iir(iiilly  ov  wliolly  dostroyod.  The  retina  is  usually  elondy, 
iiuiinnio.  afvophitul  and  (hinnod.  Sometimes  it  is  detached.  Some- 
tiino»  thon*  iwv  o\\\y  a  fow  ])igniontod  connective  tissue  remaLns  of  it 
llrinly  rillurh^Ml  to  Iho  olioroidoa,  or  ragged  bits  attached  to  the  optic 
m»no  onlnnuv,  and  floating  in  tho  fluid  vitreous  humour.  Some- 
liinps  i(  luirt  \\\{\{o  diH«m»oarod.  Tho  optic  nen'e  is  atrophied,  pig- 
lUpnliMl.  and  t»f1pn  oxoavattHl. 

In  flio  |iMrfinl  f\»nn  of  stapliyloma,  tho  staphylomatous  walls 
ntv  tlnnntnl.  Noflt^novl,  and  pigniontod.  A  dark  pigmented  delicate 
nnMnlMinh^  linos  tho  noloMioa  and  adheres  to  it,  and  is  attached  also 
to  tho  atri»|»hiotl  ohonud,  wliioh  is  always  in  large  extent,  and  often 
nlto^rolhor  di?»or^tunr«Ml.  Tho  oavity  of  tho  staphyloma  is  filled  with 
poiMon.  on\l  l»ul  vMnOy  with  any  solid  material,  and  is  generally 
l»olnnd  tho  n^tituK  A  largo  p« nation  or  the  whole  of  the  retina  is 
nt^^phiod,  and  tho  optio  norvo  is  usually  excavated. 

In  tho  atdtM*it»r  annidar  ft^rni,  tho  affwtod  sclerotica  may  yield  by 
tho  innor  wall  \»t*  Sohh»nunV  oanal  bn^aking  down,  and  the  outer  wall 
tlilntiti^:  or  tho  pn^trnsion  may  onsuo  from  tho  distension  of  the 
ontln^  thiokntmf*  of  tho  solon»tioa.  The  blood-vessels  and  nerves  in 
tho  diMonsod  sohM>»tioa  an^  ruptunMl,  or  afrophiod,  or  quite  destroyed. 
V\\v  oilinrv  nuisoh*  is  rnptunHl.  1Mn»  ciliary  body  is  occasionally  torn 
through.  WluMi  this  iloos  not  happon,  a  rout  is  made  in  the  anterior 
part'  of  tho  olionudoa. 


UKSliLl-M   or    INrUK.\SlN(»    sri.KUO-CllOUOlDAL   STAPIIYIX)MA. 

8ni)purafion  within  tho  oyoball,  and  ooUapso  during  very  active 
iuflanunatory  oxaot»rbation.  Si>ontanoous  bursting  of  the  eyeball, 
at  th(».  thiniiost  jmrt  of  tho  soloi-otica,  osiwi^ially  in  tho  partial  form, 
evacuation  of  tho  greater  part  of  tho  contents  and  ha>morrhage, 
and  aftorwards  active  intra-oculor  inflammation,  sometimes  suppu- 
ration, and  always  atrophy. 
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TREATMENT. 


This  is  meant  to  apply  only  to  the  physical  condition  of  the 
developing  staphyloma,  and  not  to  the  suppression  of  the  exciting 
causes,  because  they  are  better  treated  of  respectively  in  the  chapters 
devoted  to  the  inflammatory  diseases  of  the  several  tissues  of  the 
interior  of  the  eyeball. 

Total  staphyloma.  Removal  or  reduction  of  the  staphyloma.  This 
is  called  for  whenever  the  staphyloma  is  painful  fipom  distension  or 
so  large  or  so  circumstanced  as  to  interfere  with  the  closure  of  the 
eyelids,  or  to  produce  irritation  of  them.  Under  any  of  these  con- 
ditions sympathetic  ophthalmitis  is  apt  to  be  excited.  Extirpation 
of  the  eyeball  is  the  proper  remedy  when  it  is  probable  that  the 
vitreous  humour  is  reduced  to  fluidity,  and  such  degeneration  is  the 
prevailing  condition. 

Another  surgical  measure  is  to  reduce  the  eyeball  by  letting  out 
some  of  its  contents,  and  this  has  an  advantage  in  leaving  a  stump 
for  the  adaptation  of  an  artificial  eye.  The  disadvantages  are,  the 
probability  of  intra-ocular  haemorrhage  and  suppuration.  The  opera- 
tion may  be  done  in  several  ways :  by  removing  the  cornea ;  by  mere 
incision  ;  or  by  laying  hold  of  a  portion  of  the  distended  tunic,  and 
after  having  made  the  eyeball  flaccid  by  letting  out  some  of  the  con- 
tained fluid,  cutting  it  ofi". 

Puncturing  the  staphyloma  with  a  fine  needle  in  several  places, 
giving  exit  to  the  serous  eflFusion,  and  applying  pressure  to  prevent 
hfiemorrhage,  and  repeating  the  process,  has  been  thoroughly  tried  by 
myself,  but  it  has  not  permanently  reduced  the  size  of  the  eyeball. 

Atrophy  of  the  eyeball  may  be  brought  about  by  the  seton 
method,  which  is  the  introducing  of  a  thread  through  the  ciliary 
body,  and  removing  it  after  twenty-four  hours. 

Partial  staphyloma.  Extirpation  of  the  eyeball,  or  reduction  of  it 
after  the  above  method,  is  cdled  for.  Some  surgeons  say  that  they 
have  been  successful  in  shaving  ofi"  smcJl  staphylomata,  as  the  breach 
was  filled  up  by  granulation.  Others  that  good  results  have  fol- 
lowed splitting  the  staphylomata,  whereby  the  flaps  overlapped  each 
other  and  became  adherent.  Frequent  tapping  the  anterior  cham- 
ber, with  or  without  iridectomy,  is  said  by  Continental  surgeons  to 
be  advantageous. 

Partial  staphyloma  occurring  with  acute  choroiditis  may  subside 
without  a  surgical  operation.  The  "  Medical  Times  and  Gazette  " 
for  May,  1855,  contains  a  clinical  lecture  of  mine  on  such  a  case. 
A  small  fly  got  under  the  upper  eyelid.    Some  surgeon  rubbed  the 
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oftmeo  rafficieiLt  to  prodncje  it  ehemimre,  nor  of  iirinning  Ijmpluifii 
corpuscles  bj  morphological  clmnges.  From  nrfiidi  it  follows  thai 
inflkmmatorjr  prodacts  there  found  must  immignle  ham  the  snr^  ^ 
rounding  tissues.  That  the  bodj  remains  spp«ieiitl7  quite  poaBiTey  fl 
even  under  veij  strong  irritation,  and  doee  not  prodiice  an  aecimnilii- 
tion  of  lymphoid  corpuscles  at  the  point  of  audi  imtation,  m  plieno- 
menon  whidi  in  a  short  time  follows  aimil&r  iintatiait  in  orgsas 
snsoeptible  of  inflammation.  That  tkenlbiB  the  Tili«ni&  cannot  he 
said  to  be  susoeptible  of  inflammation  in  the  aame  sense  in  which 
WB  use  that  phrase  of  other  organs^  but  that  ewery  ao-caDed  inflam- 
mation of  it  is  to  be  oonsidered  as  a  seeondarj  slate  depending  <m 
the  changes  in  surrounding  tissues. 

An  irritation  in  the  Yitreoos  will  therefore  onlyked  to  phenoraeiim 
of  inflammation,  when  it  exerts  an  inflammatoij  infloenee  upon  Ibe 
vascular  tissues  surrounding  that  bodjr,  and  bnngii  these  into  a 
state  of  actual  inflammation.  The  prodoeta^  or  exndaiacMis^  wldsik  are 
developed  in  consequence  of  such  process^  are  those  whit^  tfavewe 
the  TttreoQS>  without  regard  to  the  natnre  of  the  irritatieii,  and  are 
capable  of  a  farther  deyelopment,  i>.,  the  Ibmtalion  of  new  tiame  * 
rseembling  ordinaiy  oonneetive  tiasoe.  Under  diSerent  eiPETimistanoea 
thej  deposit  themsdres  as  purulent  anamntilnHoiMj  q^  m^  Q^  eobieGt 
of  a  tetvograde  metamorphoos* 

He  points  oat,  too,  that  cloudiness  of  the  Titreoas  bodjr  derdoped 
atomid  foreign  bodies  withcmt  an^  connection  with  the  hmiea  aromid 
aie  not  inflammaftoiy  prodneta,  hoi  eoagnlatioiia  of  the  Titreoaa 


The  9mmimi  emdX&m  of  kjfaiUk  k  exmdaikm  mmd  fni^krmUom^  ikB 
pndmd  of  aji  imfiammmimjf  prvcrm  im  ilm  mfwmimiiw% 
wkffftf  Qpadiif  k  pf^dmtfA  The  pathologkal  devdupment 
ae  groups  of  odk^  ''iaeiAatiofi  foes,''  vi^Ue  only  imder  the  mioo- 
aoope.  Nodaar  bodies  of  the  character  of  connectiTe  tasne  eorpnsdes^ 
throwing  off  short  fihresi  firom  whkk  aie  Cormed  neoptsslie  ooonectiTe 
ttssne^  in  which,  as  a  rare  etent^  Uood  veasels  are  ionned.  Such 
elements  most  abound  in  those  parts  of  the  bodj  which  are  nearest 
to  the  highest  inflaaimatioii  of  the  aozrottnding  tissiies^  and  which 
is  geoeraltjr  ahoai  the  optie  marwe  entranee  and  ^  cOiarf  bod j. 

An^^pchnr  9jfmpi0m$.  Haainess  of  viaioi^  pathological  mnsoB,  or 
the  lloa^g  of  small  olgeots  in  the  fidd  of  tibkiii,  and  whioli  ekaiiga 
thstr  foim  and  sue  with  atteratknia  of  the  exadatioiia.  Thsj  diflbr 
betide»  thi§  from  phjeSoIogical  musfsss  in  being  laiget^sddom  having 
a  nignlar  rooxse  of  movement  in  the  eoniplete  or  partial^  flnid  bodj, 
and  being  itsmfmiirahle  with  the  ophthalmnsBopsi 

Okfteiine  tifrnpimn*    iJthongh  hyalitia  maybe  detected  bjroUiqiie 
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illumination  of  the  eye,  the  use  of  the  ophthalmoscope  is  needed  to 
recognise  all  its  characters.  It  is  necessary  at  times  to  employ  the 
highest  magnifying  power,  and  also  for  the  observer  to  accommodate 
his  own  eye  for  different  depths  of  the  body.  Besides  tliis,  the  patient 
should  move  his  eye  about  so  as  to  shake  up  any  deposits,  usually 
called  opacities,  which  may  have  fallen  out  of  the  field  of  observation. 

In  slight  hyalitia,  producing  diffuse  or  punctiform  opacity,  which  is 
made  up  chiefly  of  exudation  cells,  the  vitreous  body  looks  like  a  mist 
behind  the  pupil.  The  retina,  the  optic  disk,  and  all  the  parts  at  the 
fundus  of  the  eye  appear  blurred.  The  eye  is  better  seen  if  the 
ophthalmoscope  be  used  at  certain  angles.  With  such  variation  of 
the  mirror,  greater  density  of  some  parts  of  the  body,  as  well  as  stria), 
may  then  be  made  out. 

This  form  of  opacity  dims  the  sight  more  than  large,  but  circum- 
scribed opacities,  with  clear  vitreous  body  around. 

In  more  advanced  hyalitis^  with  or  without  increase  of  the  diffuse 
opacity,  large  floating  exudations  are  thrown  out,  and  appear  as 
globules  or  shreds  in  bundles,  with  or  without  pigmentation  or 
fibres,  scattered  or  interlaced.  They  are  spoken  of  as  filamentous 
membranous,  or  flocculent  opacities.  As  a  rare  condition,  a  few 
larger  exudations  may  occur  without  the  diffuse  opacity.  All  these 
dart  about  with  the  least  movements  of  the  eye,  and  unless  the 
pupil  be  dilated,  come  into  the  field  of  observation,  and*  as  quickly 
get  out  of  it. 

The  colour  of  most  opacities  is  greyish-blue.  Blackness  seldom 
prevails.  Sometimes  there  is  a  blood  tinge  from  rust-yellow  to  a 
dark  red-brown. 

Prognosis.  The  more  sudden  the  hyalitis,  in  association  with 
remediable  inflammation  of  the  eyeball,  the  more  surely  does  it  pass 
away.  Its  removal  depends  on  the  cessation  of  the  cause,  that 
is,  the  inflammation  of  the  surrounding  nodular  parts.  We  see 
it  disappearing  and  re-appearing  when  such  inflammation  remits 
and  recurs.  Syphilitic  iritis  gives  one  of  the  best  examples  of 
this.  In  the  acute  form,  the  body  may  be  so  opaque  as  to  shut  out 
the  slightest  glimmer  of  the  fundus,  to  admit  only  the  denser  exuda- 
tions moving  about  in  it,  to  be  seen,  and  yet  under  proper  treatment 
all  exudation  may  entirely  pass  away. 

In  quickly  relapsing  inflammation  of  the  eyeball,  and  in  long 
continued  inflammation  of  the  "retina,  or  of  the  choroid,  the  hyalitis 
continues.     Then  the  connective  tissue  formations  are  usual. 

A  permanent  condition  of  hyalitis,  with  which  I  am  not  personally 
acquainted,  is  a  deposit  on  the  posterior  capsule  of  the  lens,  and 
called  polar,  or  posterior  cataract,  as  it  respectively  covers  a  part  or 
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AWD   OTHER  MALIGNANT  AFFECTIONS  OF  THT^   ETE, 
OF  THE  OClTLMt  APPENDAGES,  AND  OF  THE  ORBIT. 

TiiF.UE  are  autitomieal  and  clinical  differences  between  the  corciao* 
mata  or  cancers,  an  J  the  other  malignant  affections  which  attack  the 
cje.  The  former  consist  of  aggi'cgations  of  cells  of  an  epithelial 
tjT>0,  without  interccEular  BuhBtanco,  held  together  by  a  fibrous 
stroma.  In  deYeloping  they  spread  by  infiltrating  the  surrounding 
tisBues  indiscriminately.  They  affcet  the  ncighboiiring  lymphatic 
glands  with  growths  like  themBelvea;  after  which  they  cause  can- 
cerous tumours  in  the  internal  ports  of  the  body.  The  latter,  well 
known  as  the  fibro-plastic,  reomTent-fibroid,  fibro- nucleated,  mj^eloid, 
and  gUomatoug  tumours,  now  included  as  vaiieties  under  the  head 
of  sarcoma,  consist  of  emhryonic  connective  tissuo,  with  cells  of 
varjdng  size  and  configuration,  interspersed  within  an  intercellular 
substance,  increase  not  only  by  the  multiplication  of  their  own  cells' 
central  growth,  but  by  further  development  of  their  connective 
tissue  matrix,  peripheral  growth,  according  to  their  variety,  infilti-ate 
tissues  to  different  extent,  usually  spread  quicker  than  cancer,  are 
more  prone  to  early  return  after  extirpation,  seldom  affect  the 
l^Tuphatic  glands,  and  are  liable  to  appear  as  well  witliin  the  trunk* 

Origin.  Cancer.  The  starting  point  of  this  is  not  absolutely 
determined.  While  tlie  greater  portion  of  the  pathological  evidence 
is  in  favour  of  epithelial  derivation,  we  ore  forced  to  accept  also  a 
connective  tissue  beginning. 

Sarcomata  take  their  rise  from  connective  tissue. 

Mr.  T,  Nunn  has  pointed  out  (Pathological  Society  Transactions) 
that  the  cells  of  certain  sarcomata  have  a  definitely  marked  maturity 
and  a  persistent  vitality,  the  inflammatory  phenomena  being  dependent 
on  extrinsic  irritation ;  wliile  in  oarcinomata,  the  cell  elements  are 
characterized  by  irregular  development,  and  at  an  early  stage  hetrai 
a  tendency  to  intrinsic  degeneration* 
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CANCER  AND  OTHER  MALIGNANT  AFFECTIONS  OF  THE  EXTERIOR 
OP  THE  EYEBALL. 

Scirrhus.  As  a  primary  aflPeotion  this  is  extremely  rare.  I  have 
seen  but  one  example  confined  to  the  eyeball.  It  oocurred  in  an 
elderly  man.  The  lower  part  of  the  cornea,  and  the  adjacent  portion 
of  the  sclerotica,  were  occupied  by  an  irregular,  firm,  and  very  vascu- 
lar tumour,  having  a  granular  or  warty  surface.  The  eyeball  was 
extirpated.  All  its  posterior  parts  were  sound.  Two  years  after,  the 
patient  died  of  medullary  cancers  in  the  heart  and  various  other 
internal  organs.     The  orbit  remained  sound. 

Mr.  Butcher,  of  Dublin,  relates  a  case  in  which  a  ''  red  fleshy 
pimple  "  appeared  Xm  the  cornea,  after  middle  life,  and  grew  as  large 
as  the  section  of  a  walnut,  being  mammillated  not  vascular,  and  as 
hard  as  cartilage.  The  subjective  symptoms  were  those  proper  to 
Bcirrhus.  Microscopic  examination  proved  the  cancer  structure. 
The  cornea  alone  was  occupied  by  the  new  growth,  and  the  rest  of 
the  ocular  tissues  were  healthy. 

I  have  seen  a  few  instances  in  which  the  cancer,  having  nearly 
destroyed  the  eyeball,  spread  to  the  ocular  appendages  and  the 
orbit.  In  one  case  of  six  years'  duration,  the  eyeball  had  dis- 
appeared, and  the  entire  surface  of  the  orbit  was  cancerous. 

The  other  three  varieties  of  cancer,  the  encephaloid,  the  epithe- 
lioma, and  the  colloid,  probably  never  begin  in  the  eyeball.  The 
last  has  not,  I  believe,  been  met  with  in  association  with  the  eye  or 
its  surroimdings. 

Sarcoma  occurs  on  the  surface  of  the  eyeball.  Nearly  always  it  is 
melanotic  sarcoma.  I  have  seen  two  examples.  In  both  a  part  of 
the  sclerotica  and  the  conjunctiva  were  involved.  Cases  are  related 
by  Lawrence,  Travers,  Hibbert,  Taylor,  Curling,  Magni,  and  others, 
in  which  the  cornea,  as  well  as  the  sclerotica  and  the  conjimctiva, 
have  been  the  primary  seats  of  the  tumour. 

It  is  well  known  that  melanotic  or  pigmented  tumours,  which  are 
not  sarcomata,  occur  on  the  surface  of  the  eye.  In  general,  all 
melanotic  growths  are  sarcomatous. 


INTRA-OCULAR  MALIGNANT  AFFECHONS. 

Till  very  lately  it  was  thought  that  medullary  cancer  was  the 
most  common  intra-ocular  tumour.  We  now  recognise  instead  of 
that  some  of  the  forms  of  sarcomata. 
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ViTchow,  from  whom  tlie  greater  portion  of  this  improved  know- 
ledge comes,  remarks  that  tumoius  of  tho  retina  are  of  two  forms, 
ghomata  and  sarcomata,  and  adds  that  the  eharacters  of  these  two  so 
frequently  iK^eur  in  the  same  tumour,  that  he  proposes  for  such 
mixed  forms  the  name  of  glio-sarcoma. 

I  tliink  with  the  majority  of  pathologists^  that  glioma  is  but  a 
variety  of  eareoma. 

I  believe  that  all  malignant  intra-oeular  tumours,  and  indeed 
nearly  all  tumours  witliin  the  eyehall,  m^e  Barcomata.  Glioma  has  a 
selection  for  the  retiua,  and  other  forms  of  sarcoma  for  the  choroideay 
the  cihary  body,  and  the  iris. 

Ghovm,  This  begins  in  tho  neuroglia,  the  nerve  conneotive 
tissue,  in  the  filamentary  layer  of  the  nerve  stratum  of  tho  retina. 
Perhaps  it  never  commonces  in  the  optic  nerve  when  intra-ocular. 

Strm'tiire.  Glioma  somewhat  resembles  brain  suhetanoes,  being 
soft  and  grey-red*  The  colour,  due  to  its  rich  supply  of  blood- 
vessels, is  often  increased  by  stains  from  effusion  of  blood,  or  the 
formation  of  apopleetie  elots* 

It  is  composed  of  granules,  or  rather  of  small  round  cells  onelo&ing 
a  nucleus,  a  little  inferior  in  size  to  the  ceO  itself.  Between  the  cells 
is  an  albuminous  miitoiial  which  becomes  reticulated  or  fibrillated 
when  immersed  for  a  time  in  a  preservative  fluid. 

There  is  a  great  resemblance  between  gHoma  and  the  nuclear 
layei^  of  the  retina,  but  it  differs  from  them  in  the  irregidarity  of 
its  coll  arrangement.  As  it  increases,  it  pushes  forward  the  anterior 
layer  of  the  retina,  which  is  usually  visible  on  its  surface,  and  maj 
be  dissected  off  with  care,  being  thickened,  senil-opaque,  and 
indm-ated.  It  soon  takes  possession  of  all  the  retinal  elements,  and 
advancing  into  the  vitreous  body,  occupies  the  interior  of  the  eyeball ; 
or  it  may  affcut  the  ohoroidea,  wliere  pigment  may  be  developed,  and 
it  may  then  acquire  another  form  of  sarcoma,  hence  the  oomplieated 
character  of  a  glio-sarooma. 

Com'Ht\  If  now  the  tumoiu*  grow,  tho  following  objective  symptoms 
may  be  expected. 

Firnt  dmji\  The  earlii'st  appearance  that  generally  attraets  atten- 
tion is  a  shining,  yellowish,  and  deep-seated  reflection  at  the  bottom 
of  the  eye,  as  if  from  a  piece  of  metal ;  best  seen  in  particular  lights, 
especially  by  oblique  illumination,  and  when  the  pupil  is  dilated, 
and  somewhat  resembling  the  appearance  of  a  oat's  eye  in  a  darkened 
I'oom.  At  t!ie  same  time,  the  iris  will  be  found  to  have  changed  in 
^'lom*,  being  ratlier  darker  than  that  of  tlie  other  eye.  The  pupil  is 
ddated  and  sluggish,  and  vision,  even  now,  is  nearly  or  altogether 
**«t*     Blight  oxtcmal  inflammation^  lacrymation,  and  intolerauco  of 
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light  occur  in  some  instances ;  but  these  are  by  no  means  necessarily, 
or  even  frequently,  present.  As  the  disease  advances,  the  cause  of 
the  metallic  reflection  becomes  evident.  It  is  now  seen  to  be  owing 
to  a  tumour  springing  from  some  part  of  the  fundus  of  the  eye,  of 
an  irregularly  rounded  form,  generally  divided  superficially  into  two 
or  three  lobes,  and  traversed  by  one  or  two  smaU  blood-vessels,  which 
ramify  on  its  surface.  In  colour  it  varies  from  a  deep  orange  hue  to 
nearly  white,  the  most  usual  being,  perhaps,  a  bright  canary  yellow. 
The  growth  gradually  increases  in  size,  approaches  the  front  of  the 
eye,  causing  absorption  of  the  vitreous  humour,  and  aflfecting  the  lens, 
which  becomes  opaque,  and  in  most  instances  is  ultimately  absorbed; 
previous  to  which  it  is  pressed  on  the  iris,  which  loses  whatever  bril- 
liancy  it  may  have  retained,  changes  to  a  greyish  brown  colour,  and 
is  thrust  forwards  against  the  cornea ;  both  the  anterior  and  posterior 
chambers  of  the  eye  being  completely  obliterated.  Towards  the 
conclusion  of  this  stage,  there  is  considerable  tension  from  internal 
pressure ;  the  eyeball  feels  hard,  its  motions  are  limited,  there  are 
attacks  of  inflammation  with  epiphora. 

Second  stage.  The  external  parts  of  the  eye  now  undergo  a  change. 
The  cornea  expands  and  becomes  opaque.  The  sclerotica,  thinned 
by  absorption,  allows  the  choroid  to  appear  through  it,  is  irregular  in 
outline,  rising  into  small  dark-coloured  knobs  where  the  pressure  has 
been  most  severe,  or  the  absorption  most  rapid.  In  many  instances 
it  is  so  densely  covered  with  large  varicose  vessels,  that  no  alteration 
in  colour  is  perceptible.  The  eyelids  now  become  oedematous,  and 
the  eyeball  prominent,  from  the  swelling  of  the  orbital  tissues ;  and, 
apparently,  greatly  enlarged  in  size.  I  say  apparently,  for  though 
I  admit  that  enlargement  takes  place  to  a  certain  extent,  I 
cannot  conceive  the  possibility  of  the  dense  fibrous  structure  of  the 
sclerotica  expanding  to  two  or  three  times  its  normal  dimensions,  as 
some  authors  have  asserted.  Bupture  of  the  eyeball  next  ensues ; 
and  this  may  take  place  either  in  front  or  laterally.  In  the  former 
case,  the  cornea  becomes  more  and  more  attenuated,  pus  is  efl'used 
into  its  structure,  and  ulceration  or  sloughing  ensues.  These  changes 
are  not  witnessed  in  the  sclerotica,  the  fibres  of  which,  previously 
thinned  and  opened  up  by  long-continued  distention,  finally  give 
way  in  a  small  rent,  through  which  the  morbid  mass,  still  covered  by 
the  conjunctiva,  protrudes.  During  the  latter  part  of  this  stage  the 
sufiferings  of  the  patient  are  acute,  the  pain  extending  over  the  whole 
side  of  the  head,  and  even  down  the  neck,  and  are  accompanied  with 
the  usual  symptoms  of  febrile  excitement.  Great  relief  is  experienced 
when  the  fungus  escapes  and  the  distention  is  removed. 

Third  stage.     The  tumour,  now  released  from  pressure,  rapidly 
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stages  of  the  disease,  a  pathological  fact  of  much  importance,  or  the 
disease  may  pass  to  the  chiasma  and  then  involve  the  brain,  in  which 
case  blindness  of  both  eyes  will  ensue. 

There  may  be  exceptions  to  the  above  termination  ;  such  as  fatty 
degeneration,  with  bony  or  calcareous  deposits,  the  development  of 
cysts,  and  the  formation  of  apoplectic  clots  by  the  rupture  of  its 
blood-vessels. 

It  may  cease  to  grow  at  any  period,  or  even  retrograde  by  degene- 
ration, though  such  exceptions  are  extremely  rare  when  it  has 
extended  beyond  the  eyeball.  It  may  terminate  in  a  slough,  or  in 
atrophy  of  the  eyeball.  It  may  lie  dormant  for  a  period,  and  again 
pursue  its  ravages. 

Glioma  probably  occurs  only  in  childhood.  It  has  been  seen  in 
several  children  of  the  same  family,  and  in  both  eyes  of  a  child  at 
the  same  time. 

Cause.  We  are  ignorant  of  the  cause  of  glioma,  whether  remote 
or  exciting.     We  know  that  it  may  be  congenital. 

Ophthalmoscopic  symptoms  in  the  earliest  stage.  A  small  protru- 
sion from  the  retina,  passing  into  the  vitreous  body,  accompanied 
or  not*by  enlargement  of  the  neighbouring  retinal  blood-vessels, 
effusion  follows,  and  often  a  sac  of  serum  separates  the  tumour 
from  the  choroidea.  Opacity  of  the  vitreous  body  soon  sets  in.  More 
will  be  said  when  I  speak  of  its  differential  diagnosis. 

Subjective  symptoms.  Loss  of  a  portion  of  central  or  direct  vision, 
and  ultimately  blindness. 

For  a  long  time  there  may  be  no  pain,  and  the  general  health  may 
seem  perfect;  or  from  the  first  pain  might  ensue.  In  the  latter 
stages  it  is  never  absent. 

Diagnosis  of  glioma  of  the  retina  from  other  tumours  in  the  eyeball  and 
otJier  morbid  changes.  Glioma  so  far  as  is  known  at  present  is  a 
disease  of  childhood,  and  it  seems  to  be  the  only  timiour  which 
ever  appears  in  the  retina.  It  might  be  mistaken  for  unpigmented 
sarcoma  of  the  choroidea,  since  it  also  very  exceptionally  occurs  in 
childhood,  the  sarcoma  of  adults  being  invariably  pigmented.  But 
there  is  the  following  difference,  shown  in  the  direct  ophthalmoscopic 
examination.  Glioma  in  its  early  stages  is  of  a  vivid,  often'metallic 
and  golden  lustre,  while  white  sarcoma  of  the  choroidea  appears  dull 
white,  or  feebly  yellowish  in  colour.  In  recent  glioma  the  cha- 
racteristic ramifications  of  the  retinal  blood-vessels  can  be  recognised 
on  the  surface,  while  in  white  sarcoma  of  the  choroidea  an  irregular 
branching  of  the  blood-vessels,  new  formations,  and  numerous  extra- 
vasations alone  appear.  Glioma  commences  as  an  extended  surface 
degeneration,  or  as  a  formation  of  numerous  small  clusters,  which 
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coalesee  and  spread  from  the  optic  nerve  entmnce  to  the  ora  semttn ; 
while  the  white  sarooma  of  the  choroidea  appears  from  the  first  aa  a 
round  or  oval  intumeseenoe  of  oonsideraUe  size,  which  long  remains 
eiroumscribed. 

Detachment  of  the  retina  can  scarcely  he  taken  for  glioma,  since 
its  moveableness  and  dull  grej^^sh  tlue  colour  distinguish  it  from 
the  diifuse  yellow  eliining,  dense,  and  nodidar  gliomatous  degenera- 
tion of  the  retina.  Again,  detachment  of  the  retina  from  diaeaaes 
of  the  fimdus  of  the  eyeball  does  not  occur  in  children. 

In  cystieercus  of  the  retina,  which  resembles  glioma,  the  retinal 
blood-vessels  disappear,  while  in  glioma  they  are  preserved-  The 
progress  of  either  case  will  afford  a  more  positive  diagnosis. 

Respecting  the  diHerenee  between  glioma  and  inflammatory  ppo- 
cesses  in  the  interior  of  the  eyeball,  we  are  guarded  from  mistakes  by 
the  history  of  the  case*  by  the  results  of  the  inflammation,  such  m 
the  adhesion  of  the  iris,  the  diminution  of  the  eyeball,  its  diminiBhe 
tension,  &c. 

Sarcomata.  These  arise  chiefly  in  the  choroidea,  as  frequently  i 
the  anterior  as  tlie  posterior  section,  and  very  exceptionally  in  the 
ciliary  body*  Being  always  associated  with  pigmented  tissnes,  they 
frequently  assume  a  form  called  melauo-sai'coma,  formerly  known  aa 
melanosis  or  black  cancer  of  the  eyeball.  It  is  the  shape  which  most 
of  the  sarcomata  of  the  eye  take. 

Siructtire  of  the  sarcomata.  The  main  feature  is  a  preponderanoe  i 
cells,  aeknowledged  to  be  a  form  of  conneetive  tissue  cells,  without 
the  power  to  develope  into  true  eonueotive  tissue.  These  are  massed 
together  within  a  consistent  inter-cellular  substance,  continuous  with 
iieighbom-ing  connective  tisvsue,  and  this  substance,  small  in  quantity 
when  compared  with  the  cells,  may  appear  structureless,  or  granuloTi 
or  finely  fibrillated.  These  cells  may  be  spindle-sliaped,  the  fibro- 
plastic variety ;  or  they  may  be  small,  round,  and  fidly  occupied  by 
a  nucleus  resembling  the  cells  found  in  glioma,  hence  Vircliow's  gUo* 
sarcoma,  or  tho  white  medullary  variety  ;  or  they  ma^'  occur  as  large 
spherical  or  irregular  multinuelear  cells,  the  giant  oollcd  or  myeloid 
variet}% 

Pigment  cells,  and  stellate  pigment  cells,  and  pigmentary  granular 
matter,  may  be  freely  interspersed  with  any  variety,  but  suoh  pig- 
nicntation  most  commonly  occurs  in  excess  in  that  sarcoma  in  which 
tho  fusiform  cells  predominate. 

Whichever  form  of  cell  exists,  or  whether  one  or   more  of   tlie 
sevoral  varieties  be  present,  the  tumour  dilfers  from  the  class  carci- 
*^*^Jnata,  in  that  the  cells  are  not  grouped  together  in  nests,  but   Km 
l**^ately  in  the  intor-celluJar  substance. 


INTRA-OCULAK  MALIGNANT   AFFECTIONS.  987 

The  nature  of  a  sarcoma  is  influenced  by  the  quality  of  the  mother 
tissue.  When  the  tumour  arises  in  the  outer,  denser,  more  pigmented, 
and  less  vascular  layers  of  the  ohoroidea,  they  are  harder,  less 
vascular,  and  less  pigmented.  When  it  springs  fipom  the  chorio- 
capniaries  it  is  softer,  more  vascular,  and  unpigmented.  From  this 
arises  the  names  of  black,  white,  and  vascular  sarcomata. 

The  behaviour  of  sarcomata  depends  on  their  structure.  The 
spindle-celled,  the  commonest  of  all,  usually  called  the  fibro-plastic 
or  recurrent  fibroid,  is  hard,  and  has  some  of  the  clinical  characters 
of  the  fibromata,  while  the  roimd-celled  variety  is  soft,  and  has 
characters  like  medullary  cancer. 

If  the  sarcoma  be  undergoing  degeneration,  there  are  firee  fat 
granules,  or  even  oil  globules,  within  the  cells,  and  fat  granules 
throughout  the  inter-cellular  substance. 

This  new  growth  is  usually  well  supplied  with  blood-vessels,  which, 
by  reason  of  their  imperfect  walls,  ai-e  liable  to  rupture  and  so  to 
produce  scattered  apoplectic  clots. 

Course,  A  button- shaped  tumour  arises  in  the  choroidea,  covered 
by  the  hyaloid  membrane  and  pigmented  epithelium;  or  by  the 
chorio-capillaries,  according  to  its  seat  of  origin.  Neighbouring 
clusters  may  arise,  and  reaching  the  iris  through  the  ciliary  body, 
appear  in  the  anterior  chamber.  The  choroidea  is  perforated.  The 
retina  still  covers  the  timiour,  while  beyond  it  is  detached  by  serum 
or  bloody  fluid.  The  tumour  advances  into  the  vitreous  body  in  a 
mushroom  form,  adheres  to  the  sclerotica,  bulges  it  and  presses 
through  it  in  dark  masses  like  staphylomata,  and  perforating  im- 
plicates the  orbital  fat.  The  eyeball  is  pushed  aside  and  tlirust 
imder  the  eyelids.  It  is  swelled  and  traversed  by  bluish  tortuous 
blood-vessels,  and  its  movements  are  mechanically  interfered  with. 
The  conjimctiva  is  ruptured,  and  a  fungus  protrudes.  Or  the  tumour 
may  advance  through  the  cornea  and  sprout  as  a  fungus,  like  the 
usual  course  of  gliomata.  The  optic  nerve  is  soon  infiltrated  with 
the  sarcoma,  and  lastly,  all  the  orbital  tissues  and  the  orbital  bones, 
and  even  the  face  become  involved.  But  there  is  not  generally 
such  local  destruction  as  in  the  carcinomata,  because  death  ensues 
sooner  fipom  the  sarcoma  entering  the  brain,  or  appearing  in  the 
internal  organs  of  the  trunk.  The  liver  is  generally  most  severely 
aflfected. 

Diagnosis  of  choroidal  sarcomata.  It  is  told  from  carcinomata  and 
sarcomata  arising  in  the  orbit,  inasmuch  as  the  sight  is  lost.  Long 
after  the  appearance  of  a  mere  extra-ocular  tumour,  the  sight  is 
unafiected. 

While  a  sarcoma  is  intra-ocular,  and  is  no  longer  small  and 
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recognisable  by  the  ophthabnosoope,  it  might  be  confounded  with 
glaucoma,  there  being  in  both  affections  diminution  of  corneal  eesm- 
bilitj,  with  or  without  corneal  opacity,  diffuse  opacity  of  the  agueotis 
bumonr,  bypcKuniia  of  the  sclerotica,  and  piieliing  of  the  iris  and  the 
leas  against  the  cornea.  Indeed,  any  intra-ocnlar  tumour  may  show 
the  same  symptoms.  The  history  of  a  case  must  be  relied  on  tar 
evidence.  On  such  doubtful  occasions,  incising  the  eyeball  may  be 
resorted  to. 

When  the  pupil  is  clear  enough,  and  the  vitreouB  body  too,  to 
admit  the  fundus  of  the  eye  to  be  tolerably  well  seen,  detachment 
of  the  retina,  with  increased  intra-ocular  pressin-e,  and  ciliary  neurosis 
will  declfu-e  the  existence  of  a  tumour. 

In  the  earliest  stage  it  is  difficult  to  diagnose  sarcoma  from  det-aoh- 
ment  of  the  retina,  arising  out  of  simple,  serous,  or  baamorrhagic 
effusion,  retinal  tumours,  detaebment  of  the  choroidea  from  the 
eel  erotic,  and  detachment  of  the  hyaloid  membrane  from  the  retina. 
The  only  sure  guide  is  the  recognition  in  the  slightly  opaque 
retina  of  the  retinal  vessels,  and  the  tumour  beneath  it  T;%ath  its 
blood-vessels ;  then,  with  such  an  opportunity  of  observation, 
we  may  see  whether  a  sarcoma  be  white,  black,  vascular,  or 
spotted. 

Two  cases  of  white  sarcoma  of  the  iris  have  been  seen  and  verified 
by  dissections. 

I  have  neither  seen  nor  heard  of  a  veritable  case  of  intra-ocular 
carcinoma. 

A  collapsed  eyeball  may  bo  attacked  without  or  witliin  by  any 
malignant  affect  ion  wliieh  may  occur  in  the  healthy  eyeball. 

Stirconm  vtitrinomafosHm  is  a  name  given  by  Virchow  to  a  case  of 
tumour  partially  within,  partially  without  the  eyeball,  while,  in 
truth,  the  characters  of  a  sai^eoma  were  mixed  with  those  of  car- 
cinoma, the  latter  prevailing  externally.  A'^irchow  remarks  it  cannot 
be  said  that  a  sarcoma  has  become  carcinomatous,  since  it  is  impos- 
sible to  be  clearly  demonstrated  that  the  carcinomatous  proliferation 
commenced  in  the  connective  tissues  without  the  intervention  of  an 
intermediate  sai'comatous  stage  between  the  original  condition  of 
the  connective  tissue,  and  the  ensuing  cancerous  state. 
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Siicephnioid  cancer  and  sarcomata  occasionally  have  their  primary 
seat  in  the  e^^elids, 

T/w  sarcoma  is  usually  of  the  pigmented  form,  melano-sarcoma. 
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Wht?ii  on  the  conjaiKtiva  it  haa  a  raised  and  eliarp  outline,  and  the 
suiTountling  ooDJimctiva  is  often  blackened  in  patches. 

Scirr/tm  ami  epithelial  canar  are  the  affections  to  which  these  parts 
are  esiKciaUy  liable^  and  in  the  majority  of  cases,  the  under  eyelid  is 
the  one  that  is  attacked ;  a  fact  of  which  no  satisfactory  explanation 
has  hitherto  been  given.  They  present,  in  many  respects,  a  close 
resemhlanoe  to  each  other ;  so  close,  indeed,  that  it  is  to  their  history 
and  mode  of  progress,  rather  than  to  tlieir  e3EterDal  appearance,  that 
we  must  look  for  marks  by  which  io  distinguish  the  one  from  the 
other.  They  ore  unknown  in  childhood.  They  occasionally  attack 
young  adults,  but  axe  much  more  common  in  those  somewhat 
advanced  in  years. 

In  scirrhm^  the  attention  of  the  patient  is  generally  first  attracted 
by  a  feeling  of  stiffiiess  in  the  eyelid,  by  which  its  free  motion  is 
impeded ;  and  on  farther  examination,  tliis  is  found  to  be  due  to  an 
undefined  thickening  and  hardening  of  the  subcutaneous  ai*eolar 
tissue.  As  the  disease  advances,  adhesions  are  contracted  with  the 
bone,  and  the  eyelid  may  a])pear  as  if  somewhat  retracted  within  the 
orbit.  The  skin  gradually  becomes  involved,  and  assumes  a  dusky, 
livid  hue,  from  the  presence  of  numerous  small  veins  which  ramify 
upon  its  siufaee.  In  some  instances^  sovero  lancinating  pain  is  an 
early  and  prominent  sjTnptom  ;  in  others,  there  is  merely  a  sense  of 
imeasiness  or  itching,  which  induces  the  patient  to  rub  or  scratch  the 
part,  and  this,  by  breaking  the  skin,  leads  to  the  commencement  of  > 
ulceration.  This  process  having  once  begun,  follows  the  same 
deetruotive  course  as  in  other  parts  of  the  body,  and  produces  the 
most  frightful  deformity.  The  bones  as  well  as  the  soft  parts  are 
destroyed  by  ulceration,  and  the  nose,  mouth,  and  orbit  may  be 
thrown  into  one  large  cavity.  As  is  the  case  with  fibrous  structures 
generally,  the  sclerotica  long  rosLsts  the  attacks  of  the  disease ;  and 
though  all  Uio  other  contents  of  the  orbit  should  be  destroyed,  the 
eyeball  may  be  seen  lying  there,  almost  as  completely  detached  as  if 
it  had  been  dissected.  In  other  oases,  the  irritation  to  which  the 
eyeball  is  ex|X)8ed  leads  to  inflammation  and  sloughing  of  the  oomea, 
the  humours  escape,  and  collapse  ensues.  Death  takes  place  from 
the  contamination  of  the  system,  and  the  formation  of  secondary 
deposits,  or  froTd  the  exhausting  influence  of  pain  and  constitutional 
irritation. 

Epithelioma^  or  epithelint  cancer.  This  is  seen  only  in  manhood 
or  old  age.  It  may  make  its  appearance  in  any  crack  or  pimple, 
or  any  wart  or  mole,  on  the  skin  of  the  eyelid ;  or  on  the 
margin  of  the  same,  where  it  usually  oceurs  at  a  comer.  It  is 
ushered  in  by  the  formation  of  small,  hard,  whitish  elevations  orj 
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tubercles.     It  is  Lard,  and  appears  to  be  situated  in  the  texture  of 
the  part. 

It  slowly  enlarges  and  lias  the  appearance  that  would  be  cauaed 
by  Introducing  a  kn^otted  thread,  or  a  minute  white  bead,  or  a  series 
of  them,  beneath  the  skin.  In  process  of  time  these  tubercles 
coalesoo  into  a  mass ;  itching  or  uneasine^ss  is  felt ;  the  enrface  is 
iiTitated  or  scratehed,  and  yellowish  scabs  form.  It  may  heal>  and 
then  break  out  again,  and  so  continue  for  years  without  any  material 
augmentation.  It  pr<:^ceeds  gradually  but  regularly  ;  at  one  part  of 
its  circumference  it  may  be  enlarging  and  secreting  a  thin,  purulent 
fluid,  while  in  another  part  it  may  be  cicatrizing.  So  that  there  is 
a  striking  peeuliarity  in  the  tendency  to  partiid  reparation  of  one 
part  of  the  sore,  while  ulceration  is  in  active  progress  in  another. 
Smooth,  shining  eicatrioes,  of  a  pale  bluish  colour  are  formed,  but  are 
seldom  of  long  duration  ;  they  are  again  involved  in  ulceration,  while 
the  same  process  is  repeated  in  another  part. 

It  progresses  with  BoHd  edges,  and  by  scabbed  excoriation,  con-  fl 
tinning  in  one  imiform  mass,  and  not  by  the  development  of  isolated 
deposits. 

Years  may  pass  before  the   subcutaneous  tissues  are  involved,  fl 
When  the   eyelids   are   destroyed   in   part   the   areolar   and  fatty       \ 
tissues  of  the  orbit  get  involved,  and  then  the  eyeball,  which  last 
inflames,  and  atrophies,  or  may  be  opened  by  ulceration,  and  so 
collapse. 

The  disease  continues  in  activity  by  e4iting  deeper,  and  at  length 
the  walls  of  the  orbit  suffer,  and  at  last  half  of  the  faee,  or  even  more^  M 
may  be  lost,  the  cavities  of  the  mouth,  nose,  and  orbit  being  thrown    ™ 
into  one*     No  treatment  arrests  its  ravages,  but  all  tissues  ar©  regu- 
larly destroy  ed  in  its  progress.     The  destruction,  therefore,  of  parts, 
may  equal  that  w^hich  is  seen  in  seirrhus. 

This  is  the  same  aflection  that  b  described  by  some  men  as  the 
rodent  cancer. 

If  the  general  health  of  the  patient  be  unimpaired,  and  the  local 
affection  shielded  from  irritation,  six  or  seven  years  may  elapse 
bftfore  ulceration  supervenes.     Progress  after  the  commencement  of 

isctration  may  be  equally  slow ;  ten,  fifteen,  or  even  twenty  years 

^y  elapse,   without   any   advance  having  been   made.     In  other 

s  however^  and  especially  when  by  any  means  the  general 

i  tlie  patient  is  depressed,  or  the  sore  is  injudiciously  treated 

itatiug  applications,  the  disease  may  advance  with  the  most 

"^^  rapidity. 

unrt    uj^y  occur  primarily  on  the    conjunctiva  of   the 
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In  those  in  whom  the  constitutional  conditions  necessary  for  the 
development  of  cancer  are  present,  the  spot  at  which  the  epithelial 
growth  makes  its  appearance  is  frequently  determined  by  local 
irritation  ;  in  the  neighbourhood  of  the  eye,  for  instance,  it  may  be 
induced  by  the  repeated  fri6tion  of  optical  instruments. 

It  is  a  characteristic  of  the  affection  not  to  implicate  the  neigh- 
bouring lymphatic  glands,  exceptions  to  which  are  very  rare,  except 
in  the  last  stages. 

It  seldom  commences  before  the  middle  period  of  life.  It  is 
always  more  virulent  when  it  appears  late.  Pain  is  not  a  prominent 
symptom  of  epithelial  cancer  ;  in  some  cases,  even  where  the  disease 
has  committed  the  most  extensive  ravages,  it  may  be  almost  entirely 
absent.  At  other  times  it  is  acute,  but  this  seems  to  be  owing  rather 
to  incidental  complications,  such  as  the  exposure  of  the  nerves  by 
idceration,  &c.,  than  to  be  an  essential  feature  of  the  disease. 

The  distinction  between  scirrhus  and  epithelial  cancer  is  to  be 
drawn  rather  from  their  history  than  from  their  appearance.  In  the 
early  stage,  when  alone  the  diagnosis  is  of  any  practical  importance, 
it  will  be  found  that  in  scirrhus  the  skin  is  movable  over  the  indu- 
rated mass,  whereas  the  epithelial  growth  appears  to  be  deposited  in 
its  texture.  The  tubercles  of  scirrhus  are  less  prominent,  more 
quickly  become  adherent  to  the  subjacent  textures,  are  of  a  more 
decided  colour,  and  are  more  frequently  attended  with  pain,  than 
those  which  usher  in  epithelial  cancer.  The  progress  of  the  former, 
too,  is  in  general  more  rapid ;  the  constitutional  cachexia  is  more 
speedily  and  decidedly  developed,  and  the  lymphatic  glands  are  in 
general  implicated  ;  a  complication  which  is  rarely  seen  in  epithelial 
cancer.  In  many  cases,  however,  the  diflferences  are  so  slightly 
marked  as  to  be  scarcely  perceptible,  and  the  diagnosis  becomes 
exceedingly  difficult. 
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Tumours  of  this  nature,  originating  deeply  in  the  orbit,  produce 
no  physical  changes  in  the  surrounding  parts,  by  which  they  may  be 
readily  distinguished  from  non-malignant  tumours.  But  there  are 
some  symptoms,  arising  out  of  the  malignant  tumour  itself,  which 
help  in  diagnosis. 

Eapid  increase  of  a  solid  growth  should  excite  suspicion  of  malig- 
nancy. Restraint,  or  pressure,  will  exert  influence  on  growth.  While 
a  malignant  tumour  is  behind  the  eyeball  its  progress  is  somewhat 
stayed,  and  even  while  it  remains  posterior  to  the  Qculo-palpebral 
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organs.  The  secondary  changes  in  these  tumours,  the  fatty  degene- 
rations, and  the  hsemorrhages  need  not  be  described ;  to  do  so  would 
be  to  go  unnecessarily  into  general  pathology. 

For  a  long  time  subjective  symptoms  are  tcanting.  Pain  appears  late. 
As  regards  the  sight,  it  is  unaffected,  unless  the  eyeball  be  pressed 
on  or  invaded  by  the  tumour. 

Sarcomata.  The  objective  symptoms  will  vary  according  to  the 
kind  of  the  sarcoma,  and  the  remarks  which  I  have  made  about  the 
behaviour  of  sarcomata  in  the  eyeball  apply  here.  Owing  to  this,  at 
one  time  it  might  be  supposed  that  a  fibrous  tumour  is  present,  and 
at  another  soft  cancer.  In  the  later  stages  of  any  of  the  sarcomata, 
the  description  which  I  have  given  of  the  later  period  of  medullary 
cancer,  is  applicable. 

When  the  sarcoma  has  a  superficial  integument  origin,  it  is  tole- 
rably sure  to  be  pigmented. 

Olioma,  Some  cases  of  this  have  been  published.  According  to 
what  is  accepted  about  the  origin  of  this  form  of  sarcoma,  they  must 
have  sprung  firom  the  post-ocular  portion  of  the  optic  nerve.  The 
following  case,  reported  by  Von  Qrafe,  is  rendered  still  more  inte- 
resting ,lrom  having  been  also  investigated  by  the  great  patholo- 
gist Virchow.  The  patient  was  a  girl  six  years  old.  The  sjonptoms 
were  protrusion  of  the  eyeball  by  a  firm,  small,  orbital  tumour.  The 
ocular  movements  were  very  much  interfered  with.  Vision  was 
almost  annihilated.  The  eye  was  examined  by  the  ophthalmoscope, 
and  neuro-retinitis  discovered.  There  were  no  head  symptoms,  and 
as  the  vision  of  the  other  was  perfect  together  with  all  its  movements, 
it  was  thought  that  the  tumour  did  not  extend  to  the  brain.  The 
eyeball  was  removed,  and  then  the  extirpation  of  the  tumour  was 
readily  executed.  It  is  said  that  there  were  no  adhesions.  On 
the  tenth  day  the  patient  died  of  meningitis.  A  tumour  as  large 
as  a  walnut  was  foimd  at  the  base  of  the, brain,  immediately 
behind  the  crista  galli,  and  communicating  with  another  very  much 
larger  before  the  left  corpus  striatum.  Virchow  called  this  a  neuro- 
glioma. 

Myeloid  tumour  has  not  been  met  with  in  the  orbit,  except  in 
extension  £rom  other  parts. 

Epithelial  cancer  occurs  as  a  sub-cutaneous,  or  sub-conjunctival 
tumour,  and  may  be  very  well  marked  before  it  ulcerates  and  shows 
indication  of  malignancy.     The  following  case  is  a  typical  one. 

A  man,  sixty  years  of  age,  applied  to  my  colleague,  Mr.  Taylor, 
on  accoimt  of  a  tumour  at  the  upper  and  inner  angle  of  the  orbit, 
observed  some  months  before,  which  was  gradually  increasing  and 
displacing  the  eye  downwards  and  outwards.     It  was  about  the  size 

3  8 


te:  -.rz. 


ill 


r"    l>t' 

i; • 


it-.-lji 
Ji-  I'-li 


,...♦,,!      ...,?    ,     *..]     

..,■,,.■    ..»:/       i.»;,.:;        iii'l/  i"      ••    Ji.-if.li.       Lli'L      ".LiTi'.*      ■^' 

.(..J....,       .ill    =;•/      ■  ;    '.ill  'i!tl  /  ji.tiViii!   •    .■•?:'.  \T.;'r-L     !£    "Tr-T'-r 

,,nf1r  .I'll"  II    i»     "KmIi  •Illfi«iilf ii'4   ■*'  ri.  "iii-fiiiniMrfrfi,   fnr   riif*    m^.r-'itl 


i,/.-.- 


\h 


i,.l"1  'l..'ji  info  Ml"  '.rl.if.  ;i'tli«'r'-'t  Unuiy  T.»i  ?ii<.  Ixinii  H'A 
llif.  iri.ji'  r  I'n-*!  .-irlil'ivii  .Mill  .V.i«  Minn  iMj^li  ly  MUlttiMi  lietW^t*!!  "lli:* 
rmiflil' '•  -Mill  /.Hii.r  ^'•M'r/,iiiii|iiij^  In .  (iii'im.  Kvrry  jj(,i-t.ifiii  •>£  tiisellt^ 
llf'il    j.f  ■■»«lil'  'I    •»    ►Mi';|.»i.|..»M    ri|.]ifii)l'rMi<  fi   Wilf*  'I  Ir^Kfi  |.i-ii    iillt. 

Till,  .li  fif'f  •'. I  i'<.<i|i|if.fH-r><l  .   Ill  »!i  <  m'JiilliH  llir  «!yi*l)iil|  vv.ia  m^tirlv 

rii|r>)|i.i|  ..ii(  i.r  I  III'  ••»  liil.  Miir)  MHK  ll  inlHprr^viwifl  |,y  H  |)lirjil«>  ti^f>\vtll  .I.S 
lilli  »i  ■  .1  li"n-^  '.«•>•.  ivlii'li  in\'.l\i.J  IIm^  »iKm.  WilM  sfi)il<]fil  witll  siTllJlIi 
ifli,.f.  I..-,   -fiiil   j:'i\ ti(    If   •.|i,i|»(    ilM(.|)fii^iti        'I'liM   |itlf  ifiit 'm   lurslltll    WlW 

f.|r.f      ,|,.,.lflllfl)! 

V;/ '•       TIm-  i:  ii..i|.,II\   ,...Moi.|.^ii».l  !i  lirni^:ii   i  la>:*    ,»f   tiiniours. 

Mill   Miiv    •.•*mii.'|    fliini.   ..»    iiifi.|M'tl    ^i.i-.»nil:»l  V    <I(*^  i*lt  »plllf  «llt ,     jg    Sllf»- 

',»-.■. I  f.'  1«i'  "In.'  f.'  MiliMi'sf I,,,.  ,i|  (;.ii,M>iii')  Sfrlh^M^  .-^axs*  r«*>p«>t-tiii<<' 
!«,,«««.  t*  ..M-nin  M'l  if  i.,.t*.,M,  ,M,.wnic  ,|oc<  mImiI  ?ik  ri^llMitl  «  anit'-r  wliivh 
mii-  .iHi-.fi-.|  fli. fM,.  ,.^,»I..|i|^  ,„„|  n,p  ciiviviiiuhii^  «^r).ital    tis?iuo< 


'l^<»r»4  *-.M^««l»h»f'«l   .»!   ()n«»  14 


H*M4smc  li««iir.   UiMni;«i4^\    *'^'r*^'><"iit»xl    t»v 


CANCER   AND   OTHER   MALIGNANT   AFFECTIONS   OF   THE    ORBIT.       995 

the  vitreous  humour,  the  jelly  of  the  umbilical  cord,  and  the  neuroglia 
of  the  nervous  system.  It  is  intimately  related  to  fatty  tissue,  the 
one  being  directly  convertible  into  the  other  by  increase  or  decrease 
of  fat.     It  is  very  soft,  often  fluctuating  like  a  cyst. 

From  the  cut  surface  exudes  a  filamentous  fluid,  which  exactly 
resembles  mucus.  There  is  also  found  a  filamentary  basis,  with  ele- 
ments much  resembling  connective  tissue  fibrillce,  but  very  loose,  and 
filled  with  mucilaginous  fluid.  The  intercellular  substance  contains 
cellular  elements  in  variable  amount,  and  of  different  forms.  It  has 
been  observed  in  the  optic  nerve,  where  it  forms  tumours  more  or  less 
extensive,  which  are  encapsulated"  by  the  sheath  of  the  optic  nerve, 
push  the  eye  regularly  forward,  and  limit,  without  entirely  arresting 
its  motions,  rapidly  cause  blindness,  and  run  their  course  without 
pain.  In  one  such  case  the  humours  of  the  eye  were  already  evacu- 
ated, as  a  result  of  ulceration  of  the  cornea.  In  another,  the  eyeball 
still  retained  its  shape,  and  by  the  ophthalmoscope  the  pressure  of 
the  tumour  on  the  papilla  or  disk  could  be  made  out,  from  the  bulg- 
ing forward  and  cloudiness  of  the  latter,  as  well  as  from  the  conges- 
tion of  the  retinal  vessels.  In  a  third  case,  the  myxoma  in  the 
papilla  had  developed,  in  company  with  a  number  of  analogous  small 
tumours  in  the  fatty  tissue  of  the  orbit. 

Examples  are  numerous  of  th^  invasion  of  the  orbit  by  malignant 
affections  which  have  had  an  intra-ocular  origin.  The  ocular  attach- 
ment may  be  extensive  or  slight,  so  slender,  indeed,  as  to  induce 
the  idea  of  the  eyeball  having  been  secondarily  involved.  A  dia- 
gnosis by  means  of  the  ophthalmoscope,  can  be  generally  made, 
certainly  before  the  eyeball  inflames,  which  it  usually  does,  whereby 
the  fundus  is  obscured. 

Cancer  and  other  malignant  affections  which  originate  in  the  imme- 
diate neighbourhood  of  the  eye^  such  as  the  frontal  or  ethmoid  cellsy  the 
antrum  of  Highmore^  &o.,  frequently  burst  forth  in  the  orbit.  In  the 
following  sketch  the  tumour  originated  in  the  ethmoid  cells,  caused 
stoppage  of  the  nasal  duct,  and  then  appeared  at  the  inner  angle  of 
the  eye.  Removal  of  it  was  imdertaken.  Reproduction  ensued,  and 
both  nostrils  and  bpth  orbits  were  filled  with  it. 

The  orbital  roofe  were  absorbed,  the  brain  was  pressed  on,  and  death 
ensued. 


TREATMENT. 

Qu^istion  as  to  the  propriety  of  operating^in  cancer,  and  other  malig- 
nant affections  of  tixe  eye.  There  is,  probably,  not  any  subject  in  the 
whole  range  of  surgery  upon  which  more  discordant  opinions  have 
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_  y  Fortunately  in  some  forms  of  cancer,  and  of  sarcoma,  in  certain 

"■■■'tuations,  since  the  whole  organ  in  which  it  occurs  can  be  taken 

^■way,  the  removal  of  the  malignant   growth  by  extirpation  and 

therwise,  is  justifiable,  because  success  ensues  in  the  growth  not 

eturning,  and  also  on  the  less  satisfactory  grounds  of  mitigating 

{offering,  and  sometimes  prolonging  life. 

Importance  of  efficient  opei-ating.  This  applies  with  equal  force  to 
every  case  in  which  the  removal  of  cancer  or  sarcoma  is  attempted. 
Every  sensibly  diseased  particle  must  be  eradicated,  to  ensure  which, 
the  incisions  must  be  made  in  healthy  textures.  Without  this  can  be 
done,  an  operation  should  on  no  account  be  entertained.  Every 
stroke  of  the  knife  through  the  diseased  part  opens  up  channels  by 
which  the  cancerous  germs  are  conveyed  directly  into  the  circulation, 
and  the  condition  of  the  patient,  from  whom  the  disease  has  been 
only  in  part  extirpated,  is  thus  rendered  infinitely  worse  than  if 
nothing  had  been  attempted. 

For  small  superficial  malignant  tumours,  it  matters  little  whether 
the  knife  or  an  escharotic  be  used.  Where  the  tumour  is  larger  than 
half-a-crown  the  former  is  supposed  by  some  surgeons  not  to  be  so 
applicable  as  the  latter.  Speaking  in  a  general  way,  it  may  be  said 
that  the  instances  are  rare  indeed  in  which  the  knife  is  not  to  be 
preferred,  as  at  once  more  rapid  and  effectual,  and  much  less  painful. 
Escharotics  frequently  require  to  be  several  times  repeated ;  their  use 
is  attended  with  intense  pain,  and  in  the  event  of  their  not  suc- 
ceeding, the  irritation  which  they  produce  cannot  fail  to  be  followed 
by  the  most  injurious  effects. 

Where  the  disease  has  affected  the  periosteum,  or  it  and  the  bone, 
either  the  bone  must  be  excised,  or  exfoliation  of  it  produced  by  an 
escharotic.  About  the  orbit  I  prefer  the  latter.  The  greater  portion 
of  the  orbit  has  been  thrown  off  in  pieces,  and  even  the  entire  orbital 
walls  have  exfoliated  after  the  escharotic  practice  for  different  kinds 
of  cancer.  The  museum  of  the  Middlesex  Hospital  contains  such 
specimens,  and  the  museum  catalogue  tells  how  the  patients  were 
relieved,  and  lived  in  peace  for  years  aft^r. 

The  several  caustics  which  may  be  resorted  to,  are  potassa  caustica, 
Vienna  paste,  acid  nitrate  of  mercury,  and  chloride  of  ziuo  in  a  paste. 
As  regards  the  idtimate  resiilt,  I  do  not  think  there  is  much  to 
choose  between  them.  I  have  used  the  Vienna  paste  most  frequently. 
The  late  Mr.  Moore,  of  the  Middlesex  Hospital,  who  had  great  expe- 
rience in  these  cases,  employed  the  zinc  very  commonly.  He  showed 
me  some  of  the  worst  cases  of  epithelial  cancer,  in  which  he  had 
resorted  to  it  with  good  results. 

The  following  formuloe  may  be  acpeptable. 
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Vioniia  Paste.     Potassa  caustica    ....  5V. 

Calcis  hydras 5\j. 

ZiiH!  Pa«t<j.  Zinci  chloridum    ....  jjjss. 

Liquor  opii  sed.  veL 

Aqua 5J88. 

Farina  tritici 5j. 

In  applying  eithor  of  those  destructive  agents  the  ejeball  shouU 
bo  protected  niO(;hanically,  and  if  possible  chemically  too,  and  the 
patirint's  lioad  so  placed  as  to  prevent  the  caustic  from  falling  on  it. 
Wliichover  j)rei)aration  bo  selected,  it  may  be  applied  to  the  diseased 
part  l)y  itself,  or  on  a  piece  of  lint,  till  the  eschar  drops  off.  If  there 
bo  very  inu(;h  suffering,  an  opiate  should  be  given  by  the  mouth  or 
by  ihii  sul)Outan(?ous  method. 

It  might  1)0  requisite  to  use  the  knife  and  the  caustic  more  than 
on(!fs  but  tlnjr(5  is  in^quently  more  necessity  to  reapjdy  the  latter  than 
tlio  former.  If  tlie  paste  have  not  acted  sufficiently  deei>,  ^^  should 
be  roai>plied  when  the  escthar  falls  off,  or  the  eschar  cut  through  in 
several  pla(M»s,  and  the  aiq)lication  then  made,  after  the  manner  of 
iJr.  Fell,  the  American,  who  made  a  great  noise  here  some  years  ago 
as  a  canc^or  ciu-er. 

The  zinc  paste  must  1)0  used  with  great  care  to  the  upper  wall  of 
the  orbit,  because  in  every  instance  in  which  it  has  been  applied  to 
the  cranium,  or  to  a  diseased  surface  of  the  dura  mater,  an  epileptic 
fit  has  ensued  within  two  or  threo  days,  and  imconsciousuess  has 
remained  for  many  hours. 

•    Srirr/iUH  and  sarcomata  icithont  the  eyvhalL    Oliomatajand  sarcomaiay 
icifh'nt  thr  cijvbalL 

liemoval  of  the  eyeball  alone,  should  be  reserved  for  only  the  early 
stages  of  these  alfections,  when  they  have  advanced  but  little  and  are 
circMmiscribed. 

In  the  extra-ocuhir  forms,  with  the  least  evidence  of  quick  growth, 
the  orbit  should  be  (ih.'ared  of  its  contents. 

///  (//ioma,  if  the  optic  nerve  be  not  yet  infiltrated  with  the  disease, 
and  provided  that  there  be  no  cerebral  co-development  of  glioma  in 
the  bi'jiin,  T  am  sure  that  success  will  follow  the  operation  of  -extir- 
pjition  c)f  the  t^yeball.  When  the  nerve  is  implicated,  which  may 
hapiien  ni  any  time,  and  can  be  told  only  when  it  is  cut  through, 
and  w]il<'h  unfortunately  is  the  rule,  so  surely  will  the  distal  end 
sprout  forth  in  a  vigorous  glioma,  and  will  in  time  affect  the  i)arf8 
around,  and  cause?  death  from  uTitation  of  the  system,  unless 
the  patient  sink  irom  s(»condary  gliomata  in  the  brain.  In  vain 
is  it  to  pull  the  distal  end  of  tho  nerve  forwards  in  order  to  cut  off 
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still  more  of  it ;  or  in  vain  to  apply  escharotics  to  it.  Death  fiom  the 
growth  of  gliomata  in  the  organs  of  the  trunk  must  be  very  rare,  as 
I  find  only  one  record  of  such  occurrence. 

In  the  other  intra-ocular  sarconiatay  less  success  only  can  be  got, 
for  besides  the  frequent  implication  of  the  optic  nerve,  the  orbital 
tissues  get  secondarily  affected,  and  internal  development  of  the 
disease  is  common.  I  have  seen  every  thoracic  and  abdominal  organ 
studded  with  it.  This  is  always  described  as  secondary  deposit. 
Surely  the  extent  of  such  growths,  and  the  quickness  with  which  they 
may  kill  after  the  discovery  of  the  eye  symptoms,  justify  the  belief 
of  their  co-temporaneous  formations  !  We  cannot  be  sure  that  the 
eye  is  not  sometimes  secondarily  affected,  in  point  of  time,  to  that  of 
the  trunk  organs.  But  I  am  watching  two  cases  on  which  I  operated 
eight  years  ago,  and  as  yet,  the  patients  are  healthy.  A  gentleman 
has  just  died  six  years  after  an  operation.  The  orbit  kept  clear. 
Death  was  sudden.  I  heard  no  more.  Melano-sarcoma  was  the 
disease  in  all.  May  we  not  suppose  that,  in  these  exemption  cases, 
the  disease  was  but  in  low  manifestation  ? 

When  these  intra-ocular  tumours  nearly  fill  the  eyeball,  the  only 
chance  of  doing  good  is  to  remove  the  contents  of  the  orbit.  If  the 
optic  nerve  be  affected,  even  that  will  be  of  course  useless. 

When  the  tumour  has  burst  through  the  eyeball,  in  front  or  at  the 
side,  only  very  temporary  relief  from  suffering  can  be  got  by  operating. 
If  anything  be  done,  the  orbit  should  be  cleaned  out. 

l^heii  a  collapsed  eyeball  is  attacked  by  any  of  these  affections,  the 
treatment  should  be  the  same  as  if  the  eyeball  were  unreduced. 

It  is  improper  to  operate,  if  there  be  symptoms  of  implication  of 
the  brain. 

Malignant  affections  of  the  eyelids,  Scirrhus.  While  this  is  tolerably 
limited,  it  may  be  removed.  I  know  from  my  experience  of  the 
treatment  of  this  cancer  in  other  parts  of  the  body,  that  in  operating 
I  shall  remove  local  suffering,  and  in  all  probabiliiy  add  to  the  life 
of  the  individual.  Implication  of  neighbouring  lymphatic  glands 
would  not  deter  me,  if  it  were  recent  and  not  extensive,  and  if  the 
glands  also  could  be  removed.  Moreover,  under  some  conditions,  I 
would  remove  glands  which  became  affected  after  an  eyelid  has  been 
extirpated. 

Sarcomata,  Operations,  whether  by  knife  or  caustics,  give  very 
imfavourable  results,  in  the  return  of  the  tumour. 

Epithelial  cancer.  In  this  form  of  cancer,  the  development  of 
cancer-growth  appears  to  be  at  its  minimum,  and  there  is  always 
encouragement  for  operating.  If  every  part  of  the  diseased  structure 
be  removed,  in  many  instances  there  will  be  a  cui^e,  in  some  there 


CHAPTER    XXXIX. 

BENIGN   INTRA-OCULAR  TUMOURS. 

Tubercular  deposity  in  the  retina  and  the  choroidea,  is  spoken  of  in 
the  chapters  on  the  diseases  of  those  tissues. 

Erectile^  or  vascular  tumoury  ncevus  mateniuSy  has  been  met  with 
several  times  in  the  iris. 


CYSTIC  TUMOURS   IN   THE   ANTERIOR  AND  POSTERIOR  CHAMBERS 
OF   THE   EYEBALL. 

A  cystic  tumour  in  connection  with  the  iris,  when  not  congenital, 
or  a  cystic  tumour  in  connection  with  the  ciliary  body,  generally  has 
a  traumatic  origin,  being  produced  by  a  penetrating  wound,  an 
operation,  or  a  blow  on  the  front  of  the  eyeball. 

These  tumours  are  liable  to  be  mistaken  for  a  dislocated  crystalline 
lens,  or  a  cysticercus  cellulosse,  both  of  which  it  very  much  resembles. 
The  chief  characteristic  distinction  is  attachment  of  the  tumour, 
and  when  the  tumour  is  large,  displacement  of  the  pupil.  There- 
fore, should  there  be  slight  opacity  of  the  cornea,  it  might  not  be 
possible  to  distinguish  between  them,  except  from  the  history  of 
the  case. 

These  cystic  growths  are  of  several  kinds.  The  most  common,  and 
of  which  I  shall  first  speak,  consist  of  transparent  tumours  with  fluid 
contents,  or  slightly  opaque  ones,  with  glutinous  contents.  I  have 
had  two  samples  of  the  former  and  one  of  the  latter.  They  are  for 
the  most  part  of  an  oval  form  and  flattened,  and  sometimes  so  trans- 
parent that  both  walls  can  be  seen  through.  Occasionally  some  of 
the  delicate  fibres  of  the  muscular  layer  of  the  iris  are  visible  in  front. 
They  seem  as  if  wedged  in  between  the  cornea  and  the  iris,  the  latter 
of  which  is  pushed  back.      They  are  generally  entirely  incorporated 
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wifli    th'r    irir,    liiit    inav   Ijjivo    only    a    i^lxn^rsl^Z'^i    &tt^:b: 
I''ip^.  '2'<t  n-jinfMriils  oijo  witli  somi-tninsi^aitiit  ^-allf. 


A  |.'irl»  nix  yr;irH  of  ng(s  wouTidod  tlie  right  eyeljall  \i-itb  a  pair  of 
H«ii*i'.Mni,  iuhI  dj'.slroycd  vision  for  all  ];)raeti(.'al  iiiirjH>ses.  At  eightt-eu 
yjMU'M  of  ii;n.  hIio  Ix'cjiirio  ono  of  my  hosiiital  patients.  Tlie  eyeball 
wan  a  I  ill  In  hlininki'ii  aii<l  iiiilaniod.  A  cicatrix  on  the  upper  part  of 
Mm  cornea^  |»as.sin^^  from  llu)  inner  margin  nearly  to  the  oppwite 
hiilo,  irHiiciilcd  Mm  jjosilion  of  Iho  injury.  The  iris  had  not  prfJapsed. 
Tim  ii|»|)iT  Iiulf  of  1h<»  anirrior  diamhcr,  to  the  very  eireiunferein-e, 
WM.'i  o((Mi|»ir<I  l»y  a  HJ-nii-opacjiKj  (;yst,  which  seemed  to  be  oonneitfl 
witli  llm  rjcalrix  in  Wu'  cornea,  and  cei-tainly  had  an  attaehment  tu 
tlm  miirf.^in  of  th<»  jhijmI,  wliich  was  much  contracted  and  partly 
rovrri'd.  TIio  cornea  was  not  pressed  forward,  but  the  inereaseJ 
M|»JMM«  iiMjuircd  for  IIkj  morbid  growth  was  obtahied  at  the  expense  of 
flic  irijs  which  was  thrown  l)ack,  and  the  poiiion  of  which  coiTesponJ- 
in;;  to  Ihn  (!ciitrn  an<l  grcatc^st  convexity  of  the  cyst  was  reudereil 
vi«ry  concave,  nn<l  attcnualed.  It  could  not  be  ascertained  if 
Ihn  rrvMtalline  h-ns  weri^  ])resent.  Pain  about  the  eye  and  orbit 
had   iriihhM'd   rcli<>f  to  !)(»  souglii. 

llcMjH'ci  ing  t  h(»  minule  anatomy  tliere  is  great  difference  of  opinion; 
sonn'  nijiinluining  that.  Ihere  is  no  n(^w  growth,  but  merely  a  ibnua- 
(ion  ol'  tninspnn'nl  lluid  l)elween  the  iris  and  tlio  uvea,  an  idea  fu^t 
projuigiitcd  in  this  country;  but  more  carefid  examinations  with 
l)«»M.'r  oi>i»ort unities  sliow  the  existence  of  a  distinct  cyst  wall.  This 
tv  -nis  to  liave  been  llrsi  recognised  by  Griife,  who  describes  the  cyst 
as  !nad(^  np  of  connective  tissu«»  and  lined  internally  with  epithelimu. 
These  (h'tails  Inive  been  ciuilirmetl  by  Mr.  llulke,  who  examined  a 
transparent  one,  tlie  })jirticulars  of  which  with  microscopic  drawings 
are  in  vol.  vi.,  part  i.,  of  the  ()])hthalmic  llosjiital  llcpoils.  This 
oyst  was  covered  in  front  by  deli(»ate  fibres  of  the  miLscular  stratiun 
of  the  iris,  and  posteriorly  by  the  uveal  sti-atum.  The  cyst  wall  was 
a  doliuato  homogeneous  membrane,  the  inner  sui'laco  of  which  was 
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lined  by  a  pavement  epithelium,  the  cells  varying  in  Size  in  different 
parts. 

It  is  also  established  from  what  has  been  recorded  by  several 
men,  that  the  cyst  may  have  its  origin  in  the  ciliary  body,  and  be 
therefore  entirely  behind  the  iris,  which  is  pushed  forward  and 
attenuated. 

The  rarer  forms  of  these  cysts  are  the  dermoid,  and  others,  of 
which  as  yet  there  is  not  any  exact  knowledge  of  the  structure,  are 
of  a  denser  nature.  The  walls  are  thicker.  One  is  spoken  of  by 
Mr.  W.  Cooper  as  being  dense  like  cartilage.  There  is  also  variation 
in  colour ;  some  being  white  and  glistening  like  tendon,  brown  or 
lustrous ;  and  irridescent  like  mother-of-pearl ;  sometimes  besides 
parti-coloured,  as  that  described  by  Mr.  Turner  in  the  "  Monthly 
Journal  of  Medical  Science,"  vol.  i.,  the  upper  two-thirds  of  wliioh 
was  bluish- white,  the  lower  third  ydUow.  The  contents,  too,  differ ; 
in  Mr.  Turner's  case  it  seemed  to  be  a  muddy  Uquid  with  a  yellow 
sediment.  In  another  the  whole  seemed  made  up  of  epithelium 
cells,  so  closely  agglutinated  that  maceration  was  necessary  to  sepa- 
rate them. 

Treatment,  As  the  tendency  of  these  cysts  is  to  increase,  to  produce 
internal  inflammation  of  the  eyeball,  ophthalmitis,  to  excite  sympa- 
thetic ophthalmia,  and  to  cause  absorption  of  the  lens,  the  rule  should 
be  to  get  rid  of  them  as  soon  as  they  are  detected,  because  the  smaller 
they  are,  the  less  is  there  to  be  done,  the  more  certain  the  removal, 
and  the  better  in  general  will  be  the  result.  Moreover,  an  eye  not 
as  yet  irritated  by  them,  is  more  fitted  for  an  operation  than  one 
which  is. 

The  cyst  must  be  punctured  in  front,  incised,  or  extracted,  but 
neither  measure  is  quite  free  from  risk  to  the  integrity  of  the  eye. 

For  the  first  and  common  kind  of  cyst  5,  those  with  transparent,  or 
slightly  opaque  walls,  with  fluid  or  gelatinous  contents,  the  method 
of  treatment  by  puncture  is  the  best.  The  incision  should  be  as  free 
as  possible  in  order  that  the  cyst  contents  may  be  evacuated,  to  afford 
the  fullest  contact  of  the  aqueous  fluid  with  the  cyst  walls.  I  have 
always  used  the  smallest  iris  knife.  A  second  incision  has  been 
successful  when  the  first  has  failed.  Even  a  third  has  been  required. 
This  practice,  therefore,  should  be  fairly  tried,  and  not  prematurely 
abandoned.  The  cure  is  affected  by  the  cyst  contracting  without  any 
apparent  action  in  it,  or  by  palpable  inflammatory  stages.  The  cyst 
shreds  may  shrink  and  disappear,  and  the  eye  become  perfect. 

The  following  very  instructive  case  is  recorded  in  the  "  Mirror  "  of 
the  "  Lancet "  for  June  12th,  1852.  A  child,  five  years  old,  tlirust 
the  point  of  a  fork  into  his  eye,  from  wliich  accident  ho  speedily 
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recovered-  About  a  year  and  a  half  after,  uneashi^-as  and  iuilanmia- 
tion  induced  the  parents  to  apply  for  adnce.  There  was  now  in  the 
anterior  chamber  a  large  transparent  body,  at  first  Bupposed  t^j  l»e  a 
dislocated  lens,  but  idtimately  recognised  as  a  very  delicate,  watoij* 
cyst  protruding  from  the  posterior  cham1>er  into  the  anterior;  the 
lower  part  of  the  iris  having  been  detaehe J  from  its  ciliary  eouneclloii^ 
and  pressed  upwards.  The  cyst  was  punctured ;  a  eonaiderable 
quantity  of  fluid  escaped,  and  it  collapsed*  The  pupU  lost  much  of 
its  irregularity,  and  the  interval  formed  by  the  separation  of  the 
iris  became  less.  Soon  afterwards  the  cyst  refilled,  and  in  two  months 
it  was  repimctured  through  the  cornea  by  Mr.  Jones,  who  had  not 
seen  the  case  before.  After  a  few  days  inflammation  followed,  and 
according  to  the  report,  **  There  was  at  the  bottom  of  the  collapsed 
cyst,  a  small  quantity  of  yellow  matter  or  lymph,  u^nth  a  minute 
vascular  ramification  upon  its  anterior  wall.**  The  eye  became 
worse,  frcjm  some  indiscretion  on  the  part  of  the  child's  mother. 
lieeches  were  applied,  and  calomel  and  Dover's  powder  were  given. 
Some  of  **  the  matter  of  the  cyst  worked  its  way  outwards  at  the 
junction  of  the  cornea  and  sclerotica  by  a  narrow  passage."  The 
mercury  was  diseontinueil  after  all  the  matter  was  absorbed.  The 
cyBt  shrank  in  a  manner  that  left  little  trace  of  it,  and  sight  was 
quite  restored. 

A  somewhat  similar  one  is  recorded  by  Dr.  Mackenzie*  A  lady 
was  affected  with  considerable  pain  in  one  of  her  eyes,  wUirh  preset i ted 
the  appearance  of  a  small  vesicle  pushing  into  the  antericjr  chamber 
from  under  the  ciliary  margin  of  the  iris,  behind  the  lower  edge  of 
the  cornea.  The  vesicle  gradually  increased,  sejiarating  the  iris 
more  and  more  fi-oni  the  choroid,  and  as  it  caused  severe  pain  he 
punctui*ed  it  through  the  oomea,  with  an  iris  knife.  A  minute 
qunutity  of  fluid  was  discharged,  and  it  immediately  contracted  so 
much  that  it  was  no  longer  vinible,  and  the  pain  was  removed.  It 
refilled  and  appeared  in  its  former  situation,  but  was  larger  than 
before.  He  punt'tured  it  a  second  and  a  thirfl  time,  at  the  respective 
inten^als  of  six  and  eiglit  weeks*  After  this  it  did  not  fill  again,  the 
iris  returned  to  its  natural  plac^,  and  vision  was  preserved, 

Mr.  Dalrymple  gives  the  following  particulars  of  one  in  a  girl 
twenty-five  years  old.  A  semi-transparent  cyst  attached  to  the  iria 
and  to  the  posterior  surfac^e  of  the  cornea,  partly  liid  the  pupiK  It 
^'as  punctured  and  evacuated  of  its  pellucid  fluid,  without  tin'  aqueous 
''*nnoiir  I  icing  lost.     In  a  few  days  it  refilled,  was  again  pun(:tun*d, 

'  now  ooUaj)sed  completely.    Its  walls  were  very  thin,  and  through 
■■'■  m  PC .  1  V '  V  T rnt  aperture  in  the  iris. 

^^^UM  _  ther.   In  a  cyst  treated  by  Mr.  Dixon,  it 
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did  not  answer  notwithstanding  he  tore  it  open  with  two  needles  and 
let  the  contents  into  the  anterior  chamber.  It  filled  again.  But  the 
operation  is  far  safer  for  the  eye,  beyond  comparison,  than  any  other. 
Not  in  any  of  the  cases  recorded  has  the  eye  been  lost  through  it. 

Excision  is  demanded  when  the  cyst  is  very  large,  or  in  the  second 
kind  of  cysts,  those  which  are  very  dense,  or  when  pimcturing  has 
failed. 

It  is  the  only  chance  of  saving  the  eye,  but  the  operation  is  fraught 
with  danger  to  vision,  directly  and  remotely.  Except  the  base  of 
the  tumour  be  very  small  and  attached  near  the  pupil,  separation  of 
the  iris  from  the  ciliary  connection  is  apt  to  ensue.  At  all  times 
opacity  of  the  lens  and  its  capsule  is  likely  to  be  produced. 

When  the  cyst  originate  posterior  to  the  iris  it  cannot  be  detached 
without  much  damage  to  the  eye. 

The  cornea  should  be  sufficiently  opened,  and,  if  possible,  the  cyst 
completely  detached.  It  may  be  prudent  to  leave  a  part,  rather  than 
to  separate  much  of  the  iris.  If  simple  traction  will  not  suffice,  such 
dissection  must  be  made  as  may  seem  desirable,  including  the  removal 
of  a  bit  of  the  iris.  The  easiest  operation  is  that  in  which  the  cyst 
can  be  drawn  out  and  cut  away,  along  with  a  bit  of  iris. 

Mr.  Tyrrell  gives  an  example  of  ^a  cyst  growing  in  the  anterior 
chamber,  in  consequence  of  injury  from  the  beard  of  an  ear  of  com, 
that  well  illustrates  the  danger  of  inflammation  from  extraction. 

The  patient  was  a  girl:  the  cyst  was  about  the  size  of  a  pea, 
glistening,  and  attached  near  the  margin  of  the  pupil,  with  the 
motions  of  which  it  somewhat  interfered,  but  vision  was  good.  As 
it  increased  and  excited  inflammation,  Mr.  Tyrrell  was  induced  to 
operate.  The  cornea  was  opened,  the  cyst  drawn  out,  and  the  portion 
of  iris  to  which  it  ,wa8  attached  cut  off.  The  wound  in  the  cornea 
healed  readily.  Active  inflammation  of  the  eyeball  ensued,  in  conse- 
quence,  it  is  said,  of  imprudent  exposure ;  the  other  eye  sympathized, 
and  was  similarly  affected,  but  to  a  slighter  degree,  "  exhibiting 
inflammation  of  the  iris  and  aqueous  membrane."  After  many 
weeks  passed  in  treatment,  the  pupil  became  very  much  contracted, 
and  the  iris  adhered  to  the  capsule  of  the  lens  ;  however,  large  bodies 
could  be  discerned.  The  eye  sympathetically  affected  recovered  per- 
fectly.    (Tyrrell  on  "  The  Eye,"  vol.  i.  p.  368.) 

I  saw  an  eye  lost  by  suppuration  in  an  attempt  to  remove  a  cyst, 
which  in  all  probability  might  have  been  destroyed  by  puncturing. 

In  the  case  of  my  own,  above  mentioned,  I  punctured  the  cyst 
through  the  cornea  with  the  iris  knife,  and  fluid  escaped,  it  was 
supposed  from  the  cyst  alone.  A  decided  reduction  followed  this 
treatment,  but  the  effect  was  temporary.     Repetitions  of  it  on  two . 
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The  patient  was  a  male  aged  twenty -five.  From  the  age  of  tliree, 
the  eyeball  commenced  to  enlarge,  and  continued  enlarging,  with  occa- 
sional pain.  From  the  orbit  protruded  a  mass  as  big  as  a  man's  fist, 
which  moved  a  little  in  concert  with  the  other  eye.  The  edge  of  the 
outer  wall  of  the  orbit  was  absorbed,  and  the  nose  was  displaced. 
There  was  no  trace  of  any  ocular  tissue,  but  some  obscure  remains  of 
the  cornea.  The  whole  growth  was  removed  after  the  usual  manner 
of  extirpating  an  eyeball,  and  quitted  the  orbit  readily.  On  the 
fourth  night  from  tbe  operation,  there  was  haemorrhage  to  the  extent 
of  a  few  ounces.  On  the  fifth  night  there  was  a  recurrence  of  bleeding 
without  the  source  of  the  haemorrhage  being  discovered.  On  the 
evening  of  the  ninth  day,  severe  haemorrhage  took  place,  and  the 
common  carotid  artery  was  tied.  Death  ended  the  scene  four  days 
after  this  was  done. 

The  tumour  was  smooth,  regularly  ovoid,  about  three  and  a-half 
inches  in  its  longest  diameter,  and  two  inches  and  a-half  in  its  vertical 
and  transverse  diameters.  Its  outer  surface  was  the  expanded  and 
thickened  sclerotic  coat,  which  had  not  been  broken  through  at  any 
point.  This  was  filled  with  solid  contents,  mottled  in  appearance, 
and  of  varied  consistence,  among  which  were  conspicuous  white 
nodules  of  different  sizes.  These  proved  upon  section  to  be  cartilage, 
which  character  was  confirmed  by  microscopic  examination. 

The  specimen  was  sent  to  Dr.  H.  Knapp  for  minute  examination, 
and  that  careful  investigator  has  published  a  very  lengthy  and  ex- 
haustive report  of  it,  which  embraces  pathological,  histological,  and 
clinical  points,  in  his  archives  of  ophthalmology. 


CHAPTER  XL. 

CALCAREOUS  CONCRETIONS  OR  CALCULI ;  TEAR-STONES,  OR  DACRY- 
OLITHS ;  OSSEOUS  AND  TRUE  BONY  DEPOSITS,  ABOUT  AND  IN 
THE  EYE. 

EXTRA-OCULAR   DEPOSITS. 

Calculi  in  the  Meibomian  apparatus.  These  are  formed  by  the 
deposit  of  calcareous  salts  in  the  inspissated  secretion  of  the  glands. 
They  are  white  and  opaque,  do  not  project  at  the  edge  of  the  eyelid, 
but  on  its  inner  surface  ;  may  be  like  grains  of  sand,  or  as  big  as  a 
pin's  head,  or  much  larger.  .  They  act  injuriously  by  inflaming  con- 
tiguous parts,  or  partially  ulcerating  through  the  eyelid,  and  by 
irritating  the  eyeball.  Several  often  exist  on  the  same  eyelid.  One 
rather  larger  than  a  pea,  formed  in  the  upper  eyelid  of  a  middle-aged 
man.  It  was  composed  of  concentric  layers  of  hard  earthy  material. 
Its  pressure  had  caused  absorption  of  the  cartilage  and  ulceration  of 
the  conjunctiva,  and  the  friction  produced  pain,  inflammation  of  the 
conjunctiva  scleroticce,  and  opacity  of  the  upper  part  of  the  cornea. 

All  calculi  should  be  removed  as  soon  as  they  are  detected.  I  have 
always  accomplished  the  extraction  with  the  point  of  my  ophthalmic 
scalpel. 

Calculi  in  the  glands  of  tJie  canincle,  I  have  met  with  but  a  solitary 
example  of  this.  It  had  kept  up  chronic  inflammation  of  the  eye  for 
many  months,  and  had  been  overlooked  by  several  surgeons  con- 
versant with  eye  diseases.  A  large  granidation  was  thrown  out,  and 
while  examining  it  I  detached  the  solid  calculus  and  removed  it. 

Ducnjoliths  deposited  from  tJie  tears.  These  have  been  found  in  the 
excretory  or  tear  ducts  of  the  lacrymal  gland.  Stone  formations  in 
connection  with  the  lacrymal  apparatus,  altogether  of  very  rare 
occurrence,  occur  relatively  most  frequently,  in  the  ducts  of  this 
gland.  Twenty-three  stones  have,  from  time  to  time,  been  removed 
from  the  same  patient. 


EXTRA-OCrL\ll    DEPUJ^ITS. 


1009 


One  of  the  ducts  beoomea  dilated  with  tlie  deposit,  and  its  wollflj 
thiokcned.     Its  montli  or  outlet  on  the  coiijunetiva  might  not  be^ 
closed,  in  which  ca&e  fluid  nuiy  be  squeezed  from  it.     When  the 
tumour  is  email  it  is  seen  only  by  turning  up  the  eyelid^  when  larga  j 
it  projects  the  eyelid.  | 

Baeryoliths  have  been  met  with  in  the  lower  canaliculus.  In  a 
case  of  my  own  the  conei-otion  augmented  considerably  and  prodtieed 
irritation  of  the  lacrymal  sac  and  inHammation  of  the  soft  parts 
around.  Its  removal  reduced  all  symptomi:?.  It  was  as  hartl  as  a 
stone.  An  analysis  of  it  gave  carbonate  of  lime,  phospliate  uf  lime, 
magnesia,  and  chloride  of  sodium.  Cases  are  described  of  oollectiona 
of  leptothrie  fungi  in  tho  canaliculi,  enclosing  concretions  of  chalk. 

The  rule  of  treatment  should  be  always  to  remove  the  dacryohth, 

Cofyunctimi  dacnjoUthH  have  been  described.  It  may  be  doubted 
whether  any  are  formed  on  the  free  surface  of  the  membrane. 

All  calcareous  concretions  I'ound  between  the  eyelids  liave  probably 
descended  from  the  lacrymal  gland ;  such  appears  to  be  the  explana- 
tion of  a  case  by  Mr.  R.  H.  Meade,  in  vol.  xv.  of   the  **  London 
Medical  Gazette.'*     A  giii  of  nineteen,  who  had  been  in  bad  health, 
and  suffered  severe  headache  and  pain  over  the  left  eye,  was  bled  and 
leeched  '^^ithout  reUef.     Inflammation  suddenly  appeared  in  that  eye  . 
with  lancinating  pain  in  the  upper  and  outer  part  of  the  orbit,  and  1 
tenderness  in  the  situation  of  the  lacrymal  gland,  aee<;mpamed  with 
sudden  and  profuse  discharge  of  teui^s.     Something  which  resembled 
a  fragment  of  moitar  was  removed  from  the  conjunctiva*     The  pain 
ceased,  but  returned  in  on  hour  after,  and  another  similar  bit  came 
away.     During  the  four  following  days  there  were  several  paroxysms 
of  paui  and  inflammation,  and  as  many  as  twenty-three  similar  pieces 
were   discharged,  after  which  the   pain   and   inflammation   abated. 
Neither  abrasion  nor  ulceration  of  the  e^Dnjunctiva  was  observed.  The 
calculi  were  small,  rough,  very  hard,  and  of  a  dirty-wliito  colour,  the 
largest  being  about  a  line  in  diameter.     Through  a  microscope  they 
looked  like  rough  pieces  of   chalk  studded  with  small  portions  of  i 
silex.     They  consisted  principally  of  phosphate  of  lime,  with  a  small  \ 
quantity  of  carbonate  of  hme,  and  traces  of  animal  matter. 

A  very  remarkable  case  of  the  double  atieetion  is  related  by 
Walther,  in  Grafe  and  Walther's  *'  Journal,"  1820.  The  rapidity  of 
the  formation  of  the  calculi  which  were  in  the  lower  sinus  was 
wonderful.  In  one  eye,  the  first  affected,  they  were  removed  twice, 
and  even  tliree  times  a  day.  Some  yeai's  after  this  condition  returned. 
The  upper  sinus  of  one  eye  was  the  seat  of  the  deposit*  i 

M,  Desmarres  has  >v'ritten  very  extensively  on  this  subject  in  vols, ' 
vii.,  viii.,  and  ix.  of  ''  Les  Aunales  d'Oculistiquc.*' 

;^  T  J 
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big  as  a  lentil ;  or  a  chalk  pulp  consisting  of  earthy  salts,  cholesterine, 
and  oil  cells,  with  other  organic  remains.  They  may  appear  in 
leucomata  or  cicatrices  of  long  standing,  or  as  deposits  between  the 
laminae.     They  are  attended  always  by  surrounding  corneal  opai^ity. 

Bony  deposits  on  the  iris,  Mr.  Wardrop  met  with  a  long  shell  of 
bone  on  the  iris.  According  to  the  pathology  of  the  day,  it  was 
described  as  ossification  of  the  capsule  of  the  aqueous  humour. 

Both  irides  have'been  affected,  in  each  there  was  a  cone  of  ossifio 
material,  three  lines  long,  connected  by  its  apex  to  the  capsule  of  the 
lens. 

Cretaceous  and  bony  deposits  in  the  crystalline  lens  and  its  capsule. 
It  is  here  that  the  most  frequent  changes  of  these  natures  are  to  be 
met  with.  Both  the  lens  and  its  capsule  may  be  affected  together,  or 
either  affected  singly.  The  anterior  hemisphere  of  the  lens  is  more 
frequently  so  changed  than  the  posterior.  Sometimes  the  capsule  is 
transformed  into  a  thin  shell,  and  encloses  an  opaque  lens.  In  other 
instances,  the  lens  is  more  or  less  absorbed,  or  completely  removed, 
so  that  the  capside  having  shrivelled  before  the  degeneration,  has  a 
less  perfect  form. 

A  dislocated  lens  is  very  likely  to  become  cretaceous,  and  this, 
whether  it  fall  into  the  vitreous  humour,  or  into  the  anterior  chamber. 
It  has  been  remarked  when  a  lens  enclosed  in  a  ruptured  capsule 
falls  into  the  anterior  chamber,  and  the  lenticular  matter  has  dis- 
appeared by  absorption,  its  place  seems  always  to  become  partially 
occupied  by  calcareous  deposit,  or  by  a  layer  of  such  within  the 
capsule. 

Several  lenses  have  been  extracted,  which  had  become  cretaceous 
in  the  vitreous  humour,  and  subsequently  slipped  forward  through 
the  pupil. 

The  late  Mr.  Queckett,  of  the  Royal  College  of  Surgeons  of  Eng- 
land, examined  an  ossified  lens  for  me,  in  which  he  detected  the 
structure  of  true  bone. 

Cretaceous  degeneration  of  the  lens  and  its  capsule  is  by  far  more 
common  than  ossification.  Among  the  specimens  which  I  have 
removed,  there  have  been  chalky  materials  and  some  remains  of 
degenerated  lens  fibres,  or  chalky  materials  alone. 

There  is  no  difficulty  in  the  diagnosis.  The  altered  lens  looks  like 
a  piece  of  chalk,  or  a  bit  of  frosted  silver. 

Ossification  of  the  ciliary  body.  The  whole  of  this  has  been  found 
ossified  in  an  eye  that  had  been  atrophied  from  the  pressure  of  a 
cancerous  tumour. 

Ossification  of  the  hyaloid  membrane.  This  has  been  many  times 
observed  in  connection  with  ossification  of  the  crystalline  lens  and  its 
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CHAPTER    XLL 

FISTULA   OF   THE   EYEBALL. 

A  Jistuiotts  aperture  may  ensue  in  the  fipont  of  the  eye  from  an 
accidental  wound,  fipom  a  surgical  operation,  or  fipom  ulceration. 

It  may  occur  under  three  forms,  as  corneal,  as  sclerotic,  or  either 
of  these,  with  prolapse  of  iris. 

In  tJw  first  the  cornea  alone  is  involved,  and  the  fistula  passes  directly 
through  this  tissue  and  opens  into  the  anterior  chamber.  I  have  not 
seen  it  except  after  the  operation  for  extraction  of  cataract,  and  in 
one  instanciJ  it  occurred  in  both  eyes,  and  lasted  for  some  weeks, 
during  which  time  the  patient  had  clear  and  bright  eyes.  The 
chambers  remained  filled,  but  as  soon  as  the  eyelids  were  raised,  and 
the  eyeballs  directed  to  the  groimd,  the  aqueous  humour  spirted  out. 

The  usual  symptoms  are.  oozing  of  the  aqueous  humour,  and  an 
aperture  in  a  depression  of  the  cornea,  redness  and  irritability  of 
the  eye,  flatness  of  the  cornea,  and  partial  emptiness  of  the  anterior 
chamber.  Escape  of  the  aqueous  humour  is  facilitated  by  examining 
the  eye. 

Treatment.  Irritating  the  fistula.  In  every  case  which  I  have 
had  to  treat,  touching  the  aperture  with  a  fine  point  of  nitrate  of 
silver,  has  effected  a  cure. 

The  second  in  which  the  sclerotica  participates.  This  also,  like  the  first, 
I  have  seen  only  after  the  operation  for  the  extraction  of  cataract.  It 
occurs  when  the  incision  has  been  improperly  carried  partly  through 
the  sclerotica.  The  conjunctival  wound  heals,  but  there  is  failure  in 
union  of  a  part  of  the  sclerotica,  and  the  conjunctiva  is  swelled  up 
in  a  little  bladder  with  the  aqueous  fluid,  or  more  extensively  raised, 
even  entirely  around  the  cornea. 

Treatment.  When  the  na1;ural  process  of  repair  seems  to  be 
hopeless,  from  the  cessation  of  the  acquired  vascularity,  incise  the 


CHAPTER    XLII. 

DISEASES  OF  THE   SECRETING   LACRYMAL  ORGANS. 

INFLAMMATION   OF   THE     OLANDULJE    CONGREGATJE — DISEASES   OF   THE 
LACRYMAL   GLAND — LACBYMAL   FISTULA. 

ACUTE    INFLAMMATION   OF   THE   GLANDULJE   CONGREGATE. 

The  glands  are  small,  variable  in  number,  and  lie  scattered  in  the 
sub-conjunctival  tissue,  about  the  upper  margin  of  the  superior  tarsal 
cartilage,  and  the  outer  commissure  of  the  eyelids. 

Symptoms.  The  external  commissure  of  the  eyelids  is  much  swollen, 
red,  and  very  tender,  and  both  eyelids  are  involved  in  the  inflamma- 
tory action.  The  conjunctiva  inflames,  and  its  secretions  are  altered 
according  to  the  severity  of  the  inflammation.  The  attack  is  sudden, 
and  constitutional  efiects  appear  at  an  early  period.  If  now  the 
upper  eyelid  be  raised  and  partially  everted,  some  of  the  acini  of  the 
glands  may  be  seen  enlarged.  In  from  three  to  five  days  pus  is 
formed  in  one  or  the  other  eyelid,  close  to  the  commissure.  The 
affection  is  frequently  mistaken  for  that  of  hordeolum  or  stye. 

Treatment  It  is  probable  that  antiphlogistic  local  measures  applied 
at  the  commencement  of  the  attack,  might  cause  resolution  of  the 
inflammation,  but  patients  do  not  seek  aid  imtil  suppuration  is  at 
hand ;  then,  moist  warm  applications  are  required.  When  pus  has 
formed,  it  should  be  evacuated  by  a  puncture  within  the  eyelid. 
This  not  only  relieves  pain,  but  hastens  convalescence  by  some 
days. 

Hypertrophy  of  tJie  glandulce  congregatce  occurs.  It  may  happen  to 
one  eye,  or  to  both. 

The  symptoms  are,  drooping  of  the  outer  portion  of  the  upper  eye- 
lid and  protrusion  of  the  integuments. 
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The  treatment   which  I  have   adopted  has   been  to    remove 
enlarged  glands,  operating  within  the  eyelid* 


DISEASES   OF   THE   l.ACHYMAL   GLAK1>. 

Any  affection  is  extremely  rare,  and  the  gland  falls  within  the 
domain  of  practical  surgery  less  frequently  than  nny  other  ocular 
appendage. 

A  healthy  lacrjnnal  gland  cannot  he  felt  with  the  finger. 

Acnte  hifiammation  of  the  gland.  I  have  seen  several  eases  of  this. 
In  the  majority  only  one  eye,  that  is  on©  gland,  has  been  tiffected ; 
both  have  been  diseased  in  the  lesser  number.  The  palpebral  j>ortion 
of  the  gland  bulges  the  conjunctival  sinns, 

Sf^mpfotm,  I  wUl  narrate  a  typical  case.  A  well-grown  and 
healthy  lad  was  brought  to  me,  three  days  after  he  had  diBOOvered 
something  wroug,  with  considerable  swelling  and  inflammation  of 
the  upper  eyelid,  and  slight  swelling  and  redness  of  the  under  one. 
There  was  pain  in  the  upper  and  outer  part  of  the  orbit,  almost  con* 
stant,  but  not  severe.  A  hai*d  swelling,  painfid  when  touehod,  was 
detected  in  the  position  of  the  lacrymal  gland,  E version  of  the 
eyelid,  so  far  as  the  swelhng  of  it  permitted,  discovered  depression 
of  the  sinus  of  the  conjunctiva  or  retro-tarsal  fold,  which  was  thick- 
ened and  of  a  yellowish  tint,  yet  not  very  vascular,  by  a  moveable 
tumour.     There  was  slight  fever,  with  a  foul  tougiie. 

There  was  nothing  pecidiar  about  the  tears,  no  copious  flow  of 
flioni,  as  it  \^  said  always  occui*s.  I  have  noticed  that  an  inflam- 
matory Ft  ate  of  the  gland  is  never  first  recognised  in  consequence  of 
disordered  gland  function,  but  from  pain  which  is  spontaneous,  or 
excited  by  touch. 

There  is  variation  in  the  severity  of  an  attack.  The  conjunctiva 
may  be  much  inflamed,  and  the  cheek  cedcmatous.  Then:*  may  be 
orbital  cellulitis,  and  the  eyeball  may  be  disjdaccd  and  lose  its  move- 
ments, according  to  the  amount  of  it,  and  the  size  which  the  gland 
acquires. 

The  tnaimmt  consists  in  applying  leeches  and  cold  locally,  and 

attending  to  the  febrile  symptrjms,  rest  being,  of  course,  etyoined. 

W\  the  cas^s  that  have  come  under  my  notice  have  ended  in  resolu- 

ion.   But  snppuj'ation,  it  is  said,  sometimes  occurs,  in  which  ease  the 

pus  slioidd  be  evacuated.     A  fistula,  it  is  also  said,  is  more  apt  to 

form  when  the  abscess  is  allowed  to  burst. 

Huh-acuie  mflamnmiion  of  the  tjinnd.  A  man  forty  years  old  came 
the  outer  portion  of  each  eyebrow  projecting,  puffy,  and  a  littl© 
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inflamed.  The  finger  applied  to  these  parts  detected  tumoiirB  whieh 
were  iiTegiilar  and  loose.  They  were,  however,  hard.  The  exami- 
nation caused  jiain ;  but  except  when  making  it  there  was  an 
absence  of  uneasiness.  There  was  no  recognisable  derangement  of 
the  secreting  powers  of  the  glands.  Tumefaction,  the  symptom  by 
wliich  the  disease  was  recognised  by  the  man  himself,  was  observed 
just  six  weeks  prior  to  his  application  at  the  hospit-al,  where  he 
sought  ad\TLce,  not  on  account  of  any  disordered  feeling,  but  as  to  the 
propriety  of  the  removal  of  the  tumours. 

The  treatmmt  must  be  allied  to  that  for  the  acute  state,  yet  lees 
active.  In  the  above  case^  I  thought  it  prudent  to  give  small  doses 
of  chalk  and  mercury  with  hyoecjamus  twice  a  day  (see  my  usual 
formida  mth  directions,  p.  950),  from  the  suspicion  of  syphilitio 
origin.  In  four  days  the  mouth  was  a  little  Bore»  and  one  pill  was 
ordt^red  on  alternate  days.  The  man  did  not  return  for  three  weeks. 
He  had  taken  eight  pills.  The  puffiness  of  the  eyebrows  was  gone, 
and  the  glands  could  be  only  just  felt.  The  pill  was  continued  on 
alternate  days.  A  fortnight  later  there  was  not  any  trace  of  disease* 
Just  before  this  patient  came  to  me,  I  had  a  case  in  private  practice, 
almost  parallel,  dilfcring  oidy  in  being  more  chronic. 

Afi  to  the  cause  of  the  affection,  it  is  not  known  that  any  one  thing 
in  particular  induces  it.  At  the  same  time  when  it  is  symmetiical, 
the  origin  must  be  constitutional. 

Suppuration  is  ofteji  spoken  of  as  a  termination  of  the  inflammation, 
whether  acute  or  otherwise.  I  have  never  seen  it,  nor  do  I  know  of 
a  weU- authenticated  c^ase.  Without  dfenying  the  possibility  of  the 
occurrence,  I  suspect  that  suppuration  in  the  eyelid  over  the  region 
of  the  gland,  from  local  injury,  has  been  described  as  such. 

Chronic  enlargement  of  the  hienjtHal  gland.  Tliis  is  usually  called 
h^Tpcrtrophy. 

Stjmptomn.  A  tumour  in  the  situation  of  the  gland,  protruding 
the  eye,  and  thrusting  it  into  a  position  according  to  the  form  and 
degree  of  its  enlargement.  Yet  it  is  evident  that  this  is  not  unequi- 
vooal,  for  any  other  tumour  may  show  the  same  signs,  and  the 
removal  of  several  has  been  undertaken  under  the  erroneous  idea  of 
an  enlarged  lacrymal  gland  being  the  existing  disease. 

There  may,  or  may  not,  he  subjective  symptoms.  Pain  or  incon- 
venience of  some  kind  is  usually  present ;  yet  these  may  be  produced 
hy  a  tumour  contiguous  to,  or  developed  in  the  gland.  Preternatural 
lacrymation,  an  early  attendant  on  a  tumour  in  tlie  situation  of  the 
gland,  together  with  a  lobulated  surface  of  the  tumour,  seems  to  be 
the  most  probable  diagnostic  ;  but  both  may  be  absent,  and  lobulation 
is  not  uncommon  to  adventitious  growths. 


DISEASES   OF   THE   LACRYMAL   GLAND.  1019 

were  remarkably  uniform  in  size  and  shape.  It  was  very  difficult  to 
distinguish  anjrthing  like  a  lobular  arrangement,  and  scarcely  a  trace 
of  connective  tissue  could  be  discerned.  It  measured  three  inches  in 
length,  and  two  inches  in  breadth  and  depth. 

Cause.  We  are  somewhat  ignorant  on  this  point.  From  an 
analysis  of  the  cases  which  I  have  collected,  it  seems  that  blows 
and  injuries  inflicted  in  the  neighbourhood  of  the  gland,  usually 
bear  the  blame. 

An  instance  of  congenital  hypertrophy  has  been  met  with. 

As  a  paint  connected  with  diagnosis^  it  may  be  mentioned  that  a 
healthy  lacrymal  gland  which  is  pushed  forward  along  with  the  eye- 
ball because  of  an  intra-orbital  growth,  is  soft,  without  definite 
outline,  and  does  not  feel  lobidated,  indeed  it  is  scarcely  to  be  recog- 
nised if  the  eyelid  be  swollen.  Again,  as  I  have  said,  it  is  possible 
for  a  timiour  in  the  situation  of  the  gland,  to  be  mistaken  for  a 
diseased  gland. 

Double  vision  may  trouble  a  patient  at  an  early  period,  or  may 
never  exist. 

Dimness  of  sight  may  occur  early,  but,  notwithstanding  all  the 
stretching  of  the  optic  nerve,  and  the  pressure  on  the  eyeball,  sight 
is  usually  retained,  imless  it  be  destroyed  by  ophthalmitis  arising 
from  constant  exposure  of  the  cornea,  or  corneal  ulceration  and 
penetration  from  the  same. 

The  morbid  changes  in  the  gland  have  not  been  correctly  described. 
In  the  collected  specimens  the  external  characiteristics  only  are 
given.  Of  the  two  preparations  at  St.  Batholomew's  Hospital,  both 
having  been  removed  in  life,  one  is  oval,  an  inch  long,  and  over  an 
inch  broad.  It  retains  its  lobular  form  and  glandular  appearance. 
The  enlargement  had  been  going  on  for  several  years. 

In  a  case  by  Mr.  Pemberton,  in  the  "  Dublin  Journal  "  for  1847, 
the  eyeball  was  quite  concealed  by  an  enlarged  gland  of  ten  years' 
standing,  but  not  protruded.  The  gland  was  removed ;  it  was  as  big 
as  "  an  orange." 

In  Mr.  Travers'  work  a  case  is  mentioned  in  which  the  gland  is 
said  to  have  been  greatly  enlarged,  and  in  a  scirrhous  state.  The 
patient  from  whom  it  was  removed  continued  well  after  the  interval 
of  some  years. 

In  one  of  Mr.  Todd's  cases  in  the  "  Dublin  Hospital  Eeports,"  the 
gland,  almost  as  firm  as  cartilage  but  more  elastic,  had  lobes  with 
deep  fissures  between  them,  and  contained  cartilaginous  cysts  filled 
with  glairy  fluid,  the  interspaces  containing  a  firm  fatty  substance, 
traversed  by  a  few  membranous  bands.  In  Dr.  O'Beime's  case,  in 
the  same  Reports,  the  gland  surface  was  granidar,  of  a  pink  colour, 
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gland  is  very  large,  to  tear  tlirougli  the  alveolar  coEnections  with  a 
pointed  mstrument,  such  as  a  strong  prulje,  and  tlie  finger,  rather 
than  to  cut  them,  so  aa  to  avoid  damaging  the  surroimding  parts. 
It  is  a  necessary  precaution  to  proceed  slowly  and  to  endeavour  care- 
fully to  ascertain  the  Umit  of  the  tumour,  and  to  confine  the  dis- 
section to  it ;  fur  if  an  adventitious  growth  only  be  present,  and  it 
touch  or  be  attached  to  the  gland,  the  hitter  may  be  saved ;  other- 
wise, thi*ough  oareleesness,  it  might  be  injured  or  actually  removed, 
I  have  seen  the  gland  sacrificed  more  than  once,  and  Mr.  TyiTell 
mentions  having  witnessed  the  removal  of  the  healthy  gland  to- 
gether with  a  steatomatous  tumour.  The  rules  had  down  respect- 
ing the  removal  of  orbital  tumours  in  general,  in  the  chapter  on 
Tumours,  apply  here  also,  and  need  not  be  repeated.  As  a  last 
step  the  gland  should  be  drawn  well  forwai'ds  either  by  the  fingers 
or  a  pair  of  forceps,  *and  the  remaining  adhesions  divided.  The 
bleeding  should  bo  stopped  by  pressure,  and  the  woim.d  brought 
together  by  sutures,  and  the  pail-s  supported  by  compress. 

It  may  be  necessary  to  make  the  incision  from  the  root  of  the 
nose  to  the  temple,  and  to  supplement  it  by  another  carried  obhquely 
outwards  across  the  forehead.  Even  a  third  may  be  required  in 
another  direction*  When  it  is  possible  that  one  incision  will  suffice, 
only  one  ought  to  be  made,  but  there  should  he  no  hesitation  in 
making  several  in  any  direction,  when  the  size  of  the  gland  may 
seem  to  demand  such  to  facilitate  the  operation.  If  the  eyeball  be 
destroyed,  its  remains  had  better  be  cxtir|jated.  The  same  after- 
treatment  which  is  necessary  subsequent  to  the  removal  of  tumours 
fi'om  the  orhit  is  requisite  here* 

The  eyeball  retracts  more  or  less  into  the  orbit  immediately  after, 
and  it*  the  levator  palpebrre  he  sound  the  patient  may  be  able  to  open 
and  shut  the  eye.  The  w^ound  may  unite  at  once.  Orbital  cellulitis, 
more  or  less  severe,  may  come  on  and  cause  the  eyeball  to  be  again 
protruded)  and  a  considerable  quantity  of  pus  may  escape  &om  the 
wound* 

Weeks  or  months  may  pass  away  before  vision,  which  has  been 
lost  from  pressure  on  the  eyeball,  is  I'estored,  or  the  ocular  protrusion 
is  quite  lost. 

EXTIKPATIUN    OF   THE    LACRYMAI,    GLAND. 

ExUrpation  of  a  healthy  lucnjmal  gland  may  \m  i*equired  when  tlie 

natural  channels  that  convey  away  the  tears  are  no  longer  available. 

Opemfion,  An  incision  made  in  the  eyelid,  corresponding  to  the 
margin  of  the  orbit  and  opposite  the  centre  of  the  orbital  ridge, 
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was  re-applied.  After  sixty  seconds  a  drop  of  fluid  fell  from  the  left 
eye.     In  thirty  seconds  more,  another  drop. 

Weeping  must  certainly  be  taken  as  the  most  conclusive  proof  that 
a  lacrymal  gland  yet  remains  ;  but  increased  conjunctival  secretion 
must  not  be  mistaken  for  tears. 

Lacrymal  fistula.  This  consists  of  an  external  opening  communica- 
ting with  the  lacrymal  gland,  or  with  one  of  its  ducts. 

The  symptoms  are  tlwse :  An  aperture,  usually  very  fine,  in  the 
outer  portion  of  the  upper  eyelid,  and  through  which  there  sometimes 
flow  tears,  or  tears  with  pus.  A  minute  probe  can  be  passed  for  a 
short  distance  in  the  direction  of  the  lacrymal  gland.  It  does  not 
come  into  contact  with  bone,  which  would  be  the  case  if  the  fistula 
were  in  association  with  necrosis. 

The  causes  of  the  fistula,  given  in  their  order  of  frequency,  are, 
abscess  of  the  eyelid,  especially  when  there  has  been  sloughing  of  the 
integuments.  Suppuration  of  the  gland  ducts.  Wounds  involving 
the  lacrymal  gland,  or  its  ducts,  accidentally  inflicted,  or  during 
operations  for  the  removal  of  tumours,  and  the  removal  of  cystic 
tumours  in  supposed  connection  with  the  gland  ducts. 

Treatment.  Fistulse  connected  with  glands  of  this  class  are  often 
diflBcult  to  cure,  and  may  resist  all  attempts  at  removal.  Success  has 
followed  cauterizing  with  nitrate  of  silver  through  the  medium  of  a 
probe  coated  with  it ;  also  cauterization  with  hot  wire  ;  also  dissect- 
ing oflf  the  edges  of  the  fistula  and  closing  the  wound  by  sutures. 
A  result  is  more  likely  to  be  obtained  if  provision  be  made  for  escape 
of  the  tears  internally.  A  case  in  which  this  w  as  done  by  Mr. 
Bowman  has  many  features  of  interest  in  connection  with  the  present 
question.  A  woman,  aged  twenty-seven,  went  to  him  at  the  hospital 
on  account  of  a  troublesome  trickling  of  tears  from  a  small  hole  in 
the  skin  of  the  upper  eyelid.  Her  mother  had  taken  her  there  when 
she  was  nine  years  old  with  a  swelling  in  the  eyelid  that  was  lanced, 
and  from  which  was  removed  a  hard  body,  resembling  in  form  a 
plum  stone.  A  fistula  ensued.  "  A  single  thread  of  silk  was  armed 
with  a  needle  at  each  end,  and  one  of  the  needles  was  introduced 
into  the  fistulous  orifice  in  the  skin  on  the  outer  surface  of  the  eyelid, 
and  carried  for  a  short  distance  upwards ;  it  was  then  made  to  pierce 
the  fibro-cartilage  of  the  lid  and  the  conjunctiva,  and  the  thread  was 
drawn  out  at  the  inner  surface  of  the  lid.  A  similar  manoeuvre  was 
repeated  with  the  other  needle,  and  the  thread  was  drawn  out  at  the 
inner  surface  of  the  lid  at  the  distance  of  a  quarter  of  an  inch  from 
the  first,  and  a  little  nearer  the  attached  border  of  the  lid.  In  this 
way  this  cyst  was  pierced  at  two  points  by  the  thread  which  encircled 
in  a  loop  the  small  intervening  portion  of  tissue.     The  two  ends  of 
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ENTOFnCS. 

MUSCJE  VOLITANTES — MY0DE80PIA  SENSITIVA,   OR   PHYSIOLOGICAL 

MTJSC^. 

Symptoms.  The  perception  at  a  short  distance  from  the  eyes  of 
numerous  shadows  like  dark  specks,  or  like  little  flies  or  irregular- 
shaped  filaments,  which  float  in  different  planes  over  the  fleld  of 
vision.     MuscfiB  volitantes. 

There  is  the  invariable  characteristic  of  mobility  in  these  percep- 
tions, for  by  no  effort  of  will  can  they  be  kept  fixed  in  a  position 
opposite  to  any  object,  and  in  this  lies  the  chief  subjective  difference 
between  them  and  blind  spots  of  the  retina  or  scotomata,  which 
can  be  fixed.  It  must  be  remembered  that,  in  making  these  experi- 
ments, in  directing  the  eyeball  to  the  top  of  any  high  object,  there  is 
a  natural  and  very  strong  tendency  for  it  to  drop,  in  which  act  a 
blind  spot  would  drop  also.  Any  movement  of  the  eye  sends  them 
at  once  in  various  directions.  They  may  shoot  across  the  general 
field  of  vision,  or  stop  short  in  the  centre  of  it ;  the  range  of  direct 
vision  ;  and  if  the  eye  now  be  kept  still,  some  of  them  will  sink  and 
disappear,  while  others  are  yet  perceptible.  Although  in  different 
individuals  they  pursue  different  courses,  when  the  eyes  are  moved, 
in  each  there  is  a  fixed  transit. 

The  farther  a  musca  volitans  is  away  from  the  centre  of  the  visual 
field,  the  less  can  it  be  steadied  for  inspection. 

Their  colour  varies.  Even  in  different  parts  of  the  same  percep- 
tion, the  colour  may  differ. 

They  are  noticed,  chiefly  temporarily,  by  most  persons,  especially 
when  such  persons  are  subject  to  circumstances  favourable  to  their 
production^     But  they  prevail  usually  after  the  meridian  of  life. 
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Myopic  and  hypermetropic  eyes  are  most  prone  to  them,  and  in  fre- 
quency and  severity,  according  to  the  degrees  of  these  anomalies  of 
refraction. 

Cause,  They  are  due  to  the  ahnormal  perception  of  objeets  on  or 
within  the  eye,  and  the  presence  of  which  can  he  estahliehed  only  hy 
entoptical  methods  of  investigation.  They  must  not  he  nosologically 
confounded  with  pathological  muscle,  that  form  of  visual  impressions 
of  a  lite  nature  which  are  due  to  pathological  changes  in  the  vitreous 
body,  chiefly  of  a  hemorrhagic  or  inflammatory  exudative  charac- 
ter, and  admitting  of  detection  with  the  ophthalmoscope.  Those  will 
be  spoken  of  afterwards. 

The  terms  myodesopia  sensitiva,  and  insensitiva,  have  been 
introduced  to  represent  respectively  physiological  musc€e  and 
seotomata.  In  ordinary  speaking,  I  say  musca3  merely,  when  I 
mean  the  former. 

For  a  thorough  entoptie  investigation  of  this  optical  phenomenon 
we  are  indebted  to  our  countryman,  Dr,  Jago,  of  Truro.  His  skilful^ 
philoaophic,  most  laborious,  and  accurate  researches  have  given  us  an 
approximative  solution  of  a  very  difficult  problem,  and  prove,  beyond 
those  of  any  other  man,  that  muscoe  are  due  to  bodies  on  and  within 
the  eyeball.  His  work  on  entopties  stands  alone  and  unrivalled.  It 
is  a  niaaterjiiece  of  original  scientific  literature,  to  which  those  muirt 
resort  who  msh  to  embrace  this  subject  in  all  its  bearings.  But  the 
names  of  Mackenzie  and  Sir  D.  Brewster,  as  others  among  our  own 
people—successful  workers  in  this  field — must  not  be  omitted.  To 
the  former  we  owe  much  respecting  original  ref^earch  in  the  clinical 
part  of  the  subject.  Indeed,  to  Iiis  clinical  facts  little  has  been  added, 
I  shall  avail  myself  largely  of  them. 

An  analysis  of  muscte  shows  that  they  comprise  sensations  which 
arise — 

Ist.  From  the  layers  of  mucus  and  tears  on  the  surface  of  the 
cornea,  t^e* 

2nd.  Corpuscles,  or  bodies  of  some  kind,  betwoen  the  external 
surface  of  the  conica  and  the  focal  centre  of  the  eye. 

3rd.  Corpuscles,  &c.,  between  the  focal  centre  of  the  eye  and  the 
sensitive  layer  of  the  retina. 

Ist.  MucO'kcnjtnal  mmai^. 

These  are  apparitions  produced  by  mucus,  or  tears,  or  fat  globulefi 
and  bubbles  of  air  moving  over  the  cornea. 

According  to  Dr.  Mackenzie's  experiments,  if  a  normal  or  a  pres- 
hyopic  eye  look  tlii'ough  a  two-and-a-lxalf  inch  focus,  concave  or 
ilegative  lens,  toward  the  flame  of  a  candle  placed  at  the  distance  of 
about  twenty  feet,  a  circular  luminous  figure  appears,  dotted  all  over 
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with  minute  round  spots,  and  bounded  by  a  finely-indented  edge. 
The  edge  is  that  of  the  pupil  greatly  magnified  ;  and  the  spots  are 
images  of  the  eandle  multiplied  by  the  layer  of  fluid  lying  on  the 
surface  of  the  eornea,  which  consists  of  globules*  The  spectrum  is 
inverted  in  this  way  of  viewing  it.  The  globuks  at  the  upper  end 
of  the  eornea  are  seen  below,  and  vice  versd.  They  ai*e  seen  to  run 
together  occasionally,  so  as  to  form  larger  spots  ;  and  then  to  sepa- 
rate as  we  wink,  into  smaller  ones.  On  closing  the  eye,  the  upper 
eyelid,  with  its  cilia,  is  seen  as  if  rising  from  the  lower  part  of  the 
field  of  view  ;  and  the  globules,  after  each  act  of  winking,  appear  bm 
if  they  floated  down  over  the  cornea.  The  fluid  which  gives  rise  to 
this  appearance  is  a  mixture  of  tears  with  the  mucous  secretion  of  the 
conjunctiva,  lying  on  the  surface  of  the  cornea  in  the  form  of  minute 
drops,  and  exercising  the  function  of  preserving  that  surface  in  a 
moist  and  ti'anspareiit  state,  fit  for  the  easy  transmission  of  the  rays 
of  light.  Invisible,  in  general,  to  the  naked  eye,  it  is,  in  this  simple 
experiment,  rendered  visible,  by  directing  through  it  a  small  pencil 
of  divergent  light,  each  globule  acting  on  the  tight  which  falls 
upon  it,  along  with  the  refraction  of  the  transparent  media  of 
the  eye,  so  as  to  converge  it  sufficiently  to  bring  it  to  a  focus  on 
the  retina. 

This  is  farther  explained  by  the  following  passage  from  Dr.  Jago, 
Since  greater  refractions  occur  at  the  eye  surface  than  within  it, 
slight  inequalities  there  might  be  expected  to  betray  themselves  to 
our  observation ;  yet  the  lubricating  fluids  are  fi'equently  so  equally 
diffiised  over  the  conjunctiva  that  our  pencils  almost  fail  to  disch.>se 
them ;  but,  with  fitting  examples  present,  we  may  see  with  divergent 
rays  both  illuminated  and  uparpie  pictures  of  drops  of  fluid,  a  con- 
trariety announcing  a  difference  in  form,  both  drops  being  trans- 
parent, with  the  efi'eot  that  the  former  are  elevated  and  the  latter 
depressed  in  the  middle.  Thus  the  convex  tier,  the  more  frequent 
kind,  brightens  its  image  and  gives  shade  to  its  areola,  by  abstraoting 
from  the  divergency  of  the  rays  that  penetrate  it ;  whilst  in  the 
other  case  the  areola  is  brightened  at  the  expense  of  the  imago* 
Wlien  these  drops  are  immersed  in  a  convergent  pencil  of  light  the 
illuminated  unage  becomes  dark,  and  the  darkened  image  bright; 
the  convex  tier,  by  increasing  the  oonvergency  of  the  rays  that  pass 
through  it,  causes  them  to  diverge  sooner  than  the  mass  of  rays ; 
whilst  in  the  other  case  they  do  not  meet  so  early.  These  musete  are 
seldom  troublesome,  unless  in  eyes  in  w^hich  the  cornea  is  unusually 
and  habitually  covered  witli  mucous  globules,  and  then  they  appear 
as  small  roimd  spots  on  the  surface  of  the  eye,  surrounded  by  a  little 
halo.    Some  are  separate,  some  nin  together  in  spots  and  then  dis- 

.3  u  2 
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myopia.  Tliey  may  be  very  troublesome  to  observers  using  scientifio 
infltniments. 

Dr.  Jago  has  discovered  in  the  crystalline  lenses  of  his  own  eyea 
certain  cc^rpiiscles.  In  the  left  eye  they  are  scattered  through  the 
surface  of  the  lens.  The  right  lens  is  freer  from  them,  but  it  has 
several  larger  objects  near  its  posterior  surface.  Also  in  both  lenses 
a  few  disks  of  a  higher  refracting  power  than  the  general  surface  of 
the  lenses. 

Bonders  says,  for  observing  the  spectrum  of  the  crystalline  lens, 
homocentric  light  and  a  very  small  opening  are  necessary.  We  find 
here  in  the  visual  field  these  objects.  Pearl  sjwis,  tolerably  round 
disks  with  accurately  circumscribed  darker  margins,  but  brighter 
intomally,  nearly  universally  occurring  in  either  eye.  Some  are 
situated  close  to  the  surface  of  tho  lens,  ecoentrically  placed,  and 
therefore  appearing  only  when  the  pupil  is  artificially  dilated.  They 
are  microscopically  visible  as  large  globules  among  the  superficial 
fibres  of  the  lens.  These  increase  with  age,  Bkck,  or  rather  opaque^ 
spot%  less  common  than  the  first.  Microscopically  they  are  super- 
ficial, white,  granular,  opaque  corpuscles,  almost  always  in  the 
boundarieB  of  the  sectors  of  the  lens.  A  radiated  figure^  more  or 
less  regular,  \^ith  ramifications  proceeding  from  about  the  ce>ntre. 
This  is  connected  with  the  composition  of  the  lens  of  the  so-called 
seetors,  which  can  be  seen  mth  lateral  focal  illumination,  and  a  eon- 
vex  lens  in  the  living  eye,  and  of  which  I  have  spoken  in  the 
chapter  on  Cataract.  All  these  irregularities  of  the  lens  increase 
with  the  time  of  life,  and  partly  explain  the  diminished  acuteness 
of  vision  in  age. 

3rd.  Mmcw  ruiit antes  depending  on  spectra  between  the  focal  centre  of 
the  eye  and  the  sefmtive  lager  of  the  retina,  or  entohyaloid  muscm.  Called 
also  spectrum  of  the  vitreous  hoilg.  Dr.  Mackenzie,  who  suffered  much 
from  mu8ca3  (and  it  is  only  those  who  are  so  troubled  that  are  fitted 
to  speak  with  descriptive  authority  on  the  matter),  gives  this  account. 
It  tolerably  agrees  with  the  observations  of  other  men. 

Four  different  kinds  of  entohyaloid  spectra,  with  fixed  relative 
positions,  produce  these  muscae.  If  any  one  looks  at  the  flame  of  a 
oandle  two  or  three  feet  from  his  eyo,  or  at  the  sky,  through  a  hole 
made  in  a  blackened  card  with  the  point  of  a  fine  needle,  or  through 
a  convex  lens  of  a  short  focus,  four  sets  of  spectra  may  be  observed, 
independent  of  the  muco-lacrymal  spectrum.  The  pearly  spectrum, 
the  most  remarkable,  appears  nearest  to  the  eye,  and  consists  of 
twisted  strings  of  minute  pearly  globules  hung  across  the  field  of 
vision.  The  watery  spectrum,  the  secnnd  in  point  of  remarkableneaSy 
and  tho  farthest  of  the  four  from  the  eye,  consists  of  watery-Iik© 
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B.  Watery  muscm.  These  are  not  observed  until  they  are  much 
exaggerated*      They  are  described  as  a  zigzag  figure  reBembling 

throadB  of  spun  glasSj  without  globules,  laid  across  each  other,  or  a 
fine  lock  of  wool,  above  the  centre  of  the  field  of  vision,  being  rarely 
observed  at  the  lower  part  of  it.  Forcible  winking  causes  them  to 
disappear  for  a  time.  This  is  hard  to  be  explained,  since  winking 
does  not  affect  their  spectrum. 

C.  Insulo-glohdur  mmem.  These  are  in  two  plains.  The  most 
anterior  are  ill-defined  globnlepi,  lying  immediately  behind  the  watery 
muscat.  They  rarely  produce  the  sensation  of  muscfe*  The  posterior 
layer  consists  of  globules  sharply  defined  with  black  edges.  They 
usually  appear  as  simple  black  points,  or  black  rings,  are  readily 
brought  into  the  field  of  vision,  aud  often  disappear  quickly  when 
steadily  looked  at. 

These  distinct  varieties  may  all  exist  at  the  same  time,  and  be 
equally  weU  marked.  When  only  one  set  is  visible,  or  preponderates, 
it  is  invariably  the  pearly  variety. 

What  are  the  entoptw  bodm  tchkh  produ€4^  the  mmecF^  and  how  are 
their  motwm  to  he  avcountcd  far  /  Dr.  Jago  has  helped  us  more  to 
answer  these  questions  than  any  other  man.  He  appeals  to  the 
structure  of  the  vitreous  body  for  the  answers.  He  gives  a  sketch  of 
the  anatomy  of  it,  laying  stress  on  the  aiTangeraent  of  the  hyaloid 
membrane,  and  its  pailitioning  of  the  body,  and  concludes  by 
saying  these  compartments  are  filled  with  fluids  of  gi-aduated  density 
in  such  order,  that  the  densest  Ue  next  the  eapBule  of  the  lens,  and 
the  rarest  next  the  retina  j  so  that  the  vitreous  body  is,  in  all  pro- 
babihty,  a  compound  optical  instrument,  whose  anterior  constituents 
excel  the  postcriivr  in  reii-active  power. 

First,  as  to  the  motions  of  the  muscee.  He  shows  that  when  the 
eyeball  rotates,  the  fluid  within  it  will  relatively  rotate.  No  matter 
about  what  axis  the  rotation  ensues,  whether  about  one  through  the 
eyeball's  centre  by  turning  in  its  orbit,  or  about  any  other  by  the 
movement  of  the  head,  or  of  the  body,  the  vitreous  fluid  will  strive 
to  abide  absolutely  at  rest ;  or,  translation  of  the  orbit  apart,  to 
rotate  within  its  cavity,  through  the  same  angle.  But  in  oonse* 
quence  of  the  obstructions  from  tho  web,  ii'  not  from  some  friction 
between  the  iluid  and  the  pariet^as  of  the  cavity,  the  latter  must  ulti* 
mately  concur  in  the  rotation.  And  as  to  the  objects  visible  in  the 
fluid,  their  connections  must  exercise  control  over  their  movements. 
Thus  we  have  a  modified  result,  or,  upon  the  whole,  the  objects  in 
the  vitreous  %viU  travel  in  the  direction  of  the  rotation,  but  wiU  start 
from  their  places  at  later  respective  instants  than  the  beginning  of 
that  aot ;  and  wiU  then  go  equally  with  tho  rate  of  rotation.     And 
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same,  though  the  others  remain  at  rest^  not  yet  having  been  set  in 
motion.  When  the  eyeball  rotates  sutlioiently  to  cause  the  mass  of 
globules  less  near  the  retina  to  appear  to  move,  they  will  proceed,  that 
is  continue  in  motion,  even  after  the  eyeball  has  ceased  to  move,  and 
regain  their  places  by  apparent  retraction ;  whereas  the  object  which 
we  are  especially  watching  movesj  if  not  exactly,  all  bnt  exactly, 
with  the  eyeball,  and  stops  mth  it.  Again,  if  we  turn  in  sucoession 
to  objects  at  different  depths  in  the  vitreous  body,  we  observe  that 
their  several  excursions  from  positions  of  rest,  consequent  upon  ocular 
movement,  are  in  accordance  with  what  we  shoidd  expect  from 
objects  tied  together,  as  imagined,  under  the  dynamical  influences 
actually  in  play.  In  so  far  that,  although  we  might  never  he  able 
to  divine  how  the  seemingly  soUtary  globules  are  retained  in  their 
relative  places,  we  might  be  sure  that  they  are  parts  of  a  system. 

Secondly,  as  to  the  nature  of  the  entoptic  bodies  producing  the 
musc^,  I)r.  Jago  sho-w^s,  I  think,  conclusively,  that  they  are  but 
fruigea  or  processes  of  the  areolar  network  of  the  fibrous  hyaloid 
membrane,  the  sensations  being  an  accident  of  the  essential  structure 
of  all  human  eyes.  He  points  to  the  manner  in  winch  the  filaments 
and  heads,  and  broken  ranks  of  sundered  black  patches  are  produced, 
and  concludes  in  these  words  i-^ 

**  But  it  may  be  better  to  speak  clireotly  of  what  I  find  in  my  own 
eyes.  I  have,  then,  quite  familiarized  myself  with  the  webs,  having 
a  systematic  but  no  other  similarity  to  each  other  in  my  two  eyes. 
I  can  at  once  locate  in  the  tissue  any  thread  that  comes  into  view, 
and  any  globule  that  tumbles  into  sight  I  can  restore  to  its  place 
among  the  meshes  of  the  web  with  facility.  Again  and  again  I 
have  succeeded  in  stretching  a  host  of  seemingly  disseminated  beads 
into  a  tuft  of  neat  fibres.  And  a  number  of  them  scattered  sepa- 
rately among  the  meshes  I  have  been  able  to  distinctly  assign  to  one 
or  more  crumpled  fibres  twined  in  among  the  rest.  And  if  I  have 
been  oooasionally  unable  to  get  a  continuous  inspection  of  certain 
fibres  confijied  by  others  I  have  dotted  out  their  course  satisfactorily 
by  the  line  which  the  projected  beads  indicate.  Whenever  I  have 
been  able  to  cast  a  swarm  of  plain  circular  images  tolerably  free  from 
coincident  projections,  I  have  not  failed  to  discover  that  they  are 
constituents  of  fibres.  In  all  the  examples  of  the  anterior  portion  of 
the  vitreous  that  fall  within  the  reach  of  our  convergent  pencil,  it  is 
quite  obvious  that  there  is  not  a  stray  bead,  and  that  all  the  fibres 
are  series  of  beads.  There  is  an  instance  in  which  I  have  been  a 
little  puzzled  to  resolve  fibres  into  beads ;  it  is  that  of  two  parallel 
vertical  nearly  contiguous  ones  in  my  right  eye,  lying  somewhat 
away  from,  but  opposite  to,  the  optic  nerve.     When  brought  into 
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but  they  do  not  as  a  rule  intrude  themselves  on  Ma  notice,  mdeBs  he 
has  over- worked  his  eyeg  or  his  hody,  or  has  heen  guilty  of  some 
excess,  when  they  sail  before  him  slowly,  no  longer  as  usual  flitting 
away  when  the  eyes  move,  and  sometimes  obscure  any  small  object 
which  he  may  look  at,  especially  print.  Another  will  teU  me  that 
he  judges  of  his  general  health  by  the  prevalence,  or  otherwise,  of 
his  rnuscoD,  When  they  are  absent,  he  is  welL  When  they  are 
abundant,  he  knows  he  is  not  fit  for  anything, 

Ambciaiion  of  mmcm  uith  ocular  dkeme^.  Mu8oa>  are  usually  pre- 
sent  in  every  diseased  condition  of  the  retina  and  choroidea,  from 
simple  hypern3mia,  to  more  or  less  disorganization. 

They  are  never  absent  in  any  form  of  ophthalmitis.  Cataract 
seldom  forms  without  their  accompaniment,  and  a  usual  complaint 
after  cataract  is  removed,  embodies  remarks  about  their  existence, 
size,  number,  and  blackness. 

According  to  my  observation  the  sudden  development  of  muscat, 
or  the  marked  increase  of  muscce  of  long  standing,  sufficient  to  be 
troublesome,  is  an  indication  of  the  eyeball  being  affected  in  its 
sentient,  or  vascular  system* 

It  is  a  point  yet  to  be  determined,  how  it  is  that  the  physiological 
condition  of  the  vitreous  humour  is  made  a  soiu-ce  of  such  morbid 
subject ive  phenomena,  as  muscle. 

Trmdmmt.  When  a  patient  applies  to  me  with  muscro,  I  shape 
my  course  in  this  tvisp.  If  he  see  only  occasionally  a  few  mueo- 
laciymal  muscce,  I  tell  him  the  nature  of  them  and  my  inability 
to  remove  them.  If  he  see  them  in  excess,  I  shall  in  all  pro- 
bability find  preternatural  conjunctival  secretion,  the  mitigation 
of  which  I  undertake.  If  the  entohyaloid  muscfe  be  the  subject 
of  his  complaint,  and  I  ascertain  that  they  are  few,  such  as 
might  be  occasionally  seen  by  any  one,  or  are  usually  present 
in  eyes  affected  with  errors  of  refraction,  that  the  vision  is  acute, 
or  good  for  the  time  of  life,  or  has  not  undergone  recent  deteri- 
oration, that  the  fundus  of  the  eye  is  normal,  I  try  to  subdue  his 
fear,  assuring  him  of  nothing  being  wrong,  and  promising  that 
he  is  not  likely  to  have  an  increase  of  the  muscee,  although  those 
which  exist  may  never  leave  liim.  If,  however,  his  muscf©  be 
unnaturally  present,  I  know  that  there  must  be  an  exciting  cause, 
directly  in  the  eye,  or  indirectly  somewhere  in  the  body,  and  affect* 
ing  the  eye  secondarily.  My  attention  is  then  directed  to  subdue 
such  cause. 

Mmcm  of  delirium  ttemena  aaid  fevers^  Ute  dreams,  the  result  of 
efforts  by  a  suffering  brain,  to  realize  impressions  made  on  it,  do  not 
belong  to  this  subject. 


CHAPTER    XLIV. 

SYPHILrriO  DISEASES  OP  THE  EYE. 

ORBIT — EYELIDS — CONJUNCTIVA — CRANIAL  NERVES  SUPPLYING  THE 
EYE  AND  ITS  APPENDAGES — CONGENITAI.  SYPHILIS— OPTIC  NERVE 
— RETINA — CHOROIDEA. 

ORBIT. 

Periorhitisyfrom  syphilitic  nodes.  For  a  notice  of  periorbitis,  I  beg 
to  refer  my  reader  to  the  chapter  on  Diseases  of  the  Orbit,  p.  50. 

I  have  there  spoken  of  a  syphilitic  origin. 

My  own  experience  in  this  direction  is  small.  From  a  practical 
point  of  view  we  must  consider  syphilitic  periorbitis  and  gummy 
tumours  as  one  affection. 

The  rarity  of  this  condition  in  the  orbit,  considering  the  frequency 
of  its  occurrence  on  other  facial  bones,  must  be  noted.  Eicord  has 
described  several  instances,  and  so  have  other  authors,  including 
Cullerier,  Lanceraux,  and  Berkeley  Hill. 

Orbital  caries.  This,  as  caries,  is  sufficiently  noticed  among  orbital 
affections,  p.  81.  I  need  only  add  that  the  nature  of  the  complaint 
is  generally  revealed  by  its  history,  and  the  presence  of  other  syphi- 
litic symptoms.  The  prognosis  is  unfavourable  as  regards  the  eye- 
ball, because  it  is  often  much  damaged,  or  destroyed,  by  the  exposure 
to  which  it  is  subjected  from  the  eversion  of  the  eyelids. 

Caries  of  the  bones  around  the  lacrymal  saCy  and  of  those  forming  the 
nasal  duct.  That  which  is  written  in  connection  with  caries  in  the 
chapter  on  Diseases  of  the  Excreting  Lacrymal  Apparatus,  p.  551,  so 
far  applies  here  as  to  render  it  unnecessary  for  me  to  say  much  more. 

Syphilitic  periostitis,  commencing  usually  at  the  tertiary  periods  of 
ihe  infection,  may  be  the  starting  point  of  the  disease  in  this  region. 
The  inflammatory  swelling  is  more  deeply  seated,  and  the  symptoms 
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♦fter  and  less  elovated,  and  the  surrounding  skin  is  not  so  glued 
*Dwn  to  the  parts  beneath,  as  in  cancer. 

^*  AM  the  chief  lesions  of  constitutional  eyphiliB  which  affect  the 
kin  and  mucous  membrane  of  the  body  in  general  ooeur  on  the 
^eHdj  and  on  the  conjunctiva.    It  is  unnecessary  to  speak  of  them 
*ystematieftlly. 

The  occasioiaal  damage  of  an  eyelid,  or  the  entire  loss  of  it,  through 
Jceration,  requires  to  be  specially  noticed.     Prom  my  observation, 
ooeujs  moat  often  in  association  with  general  tubercular  eruption  of 
'ihe  body,  and  it  is  a  sequel  of  the  same  eruption  on  the  eyelid.     The 
^cer  begins  on  the  palpebral  edge,  and  extends  more  on  the  skin 
chan  on  the  conjunctiva.     Its  damaging  power  is  very  much  influ- 
ced  by  the  degree  of  the  accompan}^ng  inflammatoiy  action,  so 
^jfUiat  we  may  have  a  slowly  acting,  or  a  rapidly  destructive,  phage- 
^denic  sore.     In  a  patient  recently  placed  under  my  care,  the  upper 
^rfip^  one  ala  of  the  nose,  and  the  centre  of  one  under  eyelid,  were  alike 
attacked  with  what  I  denominated  tubercular  s^^hilitic  ulceration, 
,nd  these  parts  were  damaged  in  varying  extent,  the  nose  sufiFering 
•  the  most.      In  all  of  them  there  is  the  same  loss  of  substance  by 
notching  through  the  entire  thickness  of  the  part.     In  a  late  patient 
the  greater  part  of  the  lower  eyelid  was  lost  by  rapid  uJlceration, 
Any  part  along  the  margin  of  the  eyelid  maybe  the  seat  of  the  ulcer- 
ation, the  selection  depending  upon  the  position  of  the  preceding 
IWeruption. 

^P  I  have  met  with  ulcers  away  from  the  margin  of  the  eyelid,  close 
I  to  the  eyebrow,  and  two  of  the  largest  ulcers  of  this  nature  which  I 
b  have  seen  partly  involved  the  eyebrow,  and  partly  the  upper  portion 
I  •  of  the  eyelid- 

m  The  eofijuncfim  may  be  inoculated  with  a  chaucre.  Dr.  Mackenzie 
ft  gives  a  case.  The  sore  was  extemiiJ  to  the  cornea,  and  associated 
}/^   with  sjrphilitic  ulceration  of  the  eyelid, 

I  This  membrane  seems  to  enjoy  greater  immunity  from  secondary 

■^  syphilitic  attacks  than   otlier  mucous  membranes,  but  it  does  not 
Ir  escape.     Although  the  whole  or  any  part  of  it  may  be  affected,  the 
palpebral  portion  in  general  suffers,  and  the  lesion  is  usually  asso- 
ciated with  the  later  stage  of  the  secondary  or  the  tertiary  symptoms 
of  syphilis. 

A  welKmorked  crop  of  papulas  over  the  trunk,  limbs,  face,  and  skin 
o{  the  eyelids  in  a  hospital  patient  of  mine  waa  associated  vrith  the 
same  eruptions  on  the  entire  conjunctiva  of  each  eye,  modified  by  the 
2noistiu*e  of  fhe  part. 

What  we  most  commonly  jfjnd  is  ulceration  of  the  ^alpebTol  con- 
junctiva in  one  place,  or  i^  ^^^raL    It  is  thig  ^loetatVon  wbwib  is  so 
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with  the  solid  nitrate  of  silver,  with  as  little  damage  to  the  smroimd- 
iiig  conjunctiva  as  posaible,  and  acooniiiig  to  the  method  described 
for  uBing^  this  drug  in  eczema  palpebrarum. 


SYPHILITIC   INyLAMMATION   OF   THE    LACRYMAL   SAC* 

This  IB  the  moBt  common  form  of  syphilitic  inflammation  about 
the  eye  of  an  adult.  It  liegins  like  periosteal  inflammation  at  the 
iimer  comer  of  the  orbit.  Whether  there  be  ulceration  of  the  interior 
of  the  sac  from  the  commencement,  I  cannot  say ;  but  I  have  seen 
the  Bao  ulcerate,  and  the  ulceration  spread  to  the  conjunctiva* 
Stricture  of  the  lacrymal  duct  &«jon  follows. 

Besides  antisyphilitic  remedies,  the  local  treatment  for  stricture  is 
required. 


SYPHIIJTIC  AFFECTIONS   OF   THE    CTIANIAL    MOTOR    NERVES,    WHICH 
SUPPLY   THE    EYEBALL    AND    ITS   APPENDAGES. 

In  the  chapter  on  the  Paralytic  Affections  of  the  Muscles  of  the  Eye^ 
im  syplnlitic  origin  of  such  disturbance  has  been  pointed  out,  and 
PBoarcely  an_)'ihing  remains  to  be  noticed.  It  may  be  mentioned  that 
the  secondary  and  tertiary  effects  of  the  syphilitic  lesion,  are  nearly 
ailwaya  manifested  in  elirouic  inflammatory  processes*  These  may  be 
Iriefly  summed  up  as  inflammation  of  the  membrane  at  the  base  of  the 
T>rain,  of  tlie  orbital  periosteum,  fibroid  indurations  within  the  nerve 
Irunks  or  in  the  tissues  around,  and  gummata  round  about  the  nerves. 

The  thii'd  nerve,  oculomotorius,  is,  as  I  have  said,  more  often 
affected  by  paralysis  than  any  other  cranial  nerve,  and  the  cause  is 
fequently  s>^jhili8. 

The  fourth  nerve,  nervus  trochlearis,  is  very  rarely  afi'ected  from 
any  cause,  and  therefore  exceedingly  rarely  from  syphilis. 

The  sixth  nerve,  ner\Tis  abducens,  seldom  shows  any  loss  of  power, 
and,  when  it  does,  inter-cranial  effects  of  syphilis  exist* 


CONGENITAL   OR   ACXIUIRED   SYPHILIS. 


SYPHILITIC   OPHTHALMATIS   IN    ADULTS. 

This  the  so-called  syphilitic  iritis,  is  discussed  in  the  chapter  on 
Diseases  of  the  Iris. 

I 

^B  The  history  of  this  form  of  constitutional  syphiUs  is  often  neoes^ 
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fliiring  the  disease  to  kt>ep  the  eyelids  cloged,  the  ophthalmitis  is  very 
apt  to  he  passed  over  by  the  medieal  attendant. 

The  following  valuable  abstract  ol'  symptoms,  collateral  states  of 
body,  and  other  circimistances  in  connection  with  the  snbject,  is  fo'ora 
a  snmraary  of  twenty-three  cases,  some  of  which  were  observed  and 
some  collected  by  Mr,  J,  Ilutchinsouj  in  his  work  on  the  syphilitic 
diseases  of  the  eye  and  ear, 

Age,  The  youngest  patient  was  sLx  weeks  old,  the  oldest  sixteen 
months, 

8e^,  Five  were  males^  and  sixteen  females.  In  the  others,  the 
sex  was  not  specified. 

M^e  attnekexL  In  twelve  cases  only  one  eye  was  attacked.  In 
eleven,  both  suffered. 

Phetiomena  of  the  afiack.  In  only  two  instances  was  sclerotic 
hyperiemia  well  marked  ;  although  in  ten  others  it  was  present.  In 
fifteen  oases,  the  plastic  exudation  was  copious.  In  four,  it  was 
moderate.  In  three,  the  iris  was  merely  tumid  and  di8eoloiu"ed.  In 
one^  the  condition  is  not  specified.  The  cornea  escaped  inflammatory 
complication  in  fifteen  cases ;  in  the  others,  it  became  more  or  less 
affected. 

Result  to  the  organ.  In  seven  cases,  ten  eyes,  the  cinr©  may  be 
said  to  have  been  complete,  every  trace  of  lymph  having  been 
removed.  In  two  or  tliree  other  cases  slender  adhesions  of  the  iris 
to  the  capsule  of  the  lens  remained.  In  three  cases,  four  eyes^  the 
reeidt  is  not  kno^^ii.  In"  twelve  cafies,  one  pupil  was  permanently 
occluded  by  organized  false  membrane>  In  nearly  the  whole  of  the 
laat  cases,  in  which  the  effusion  was  never  absorbed,  the  patients 
came  under  observation  only  at  a  late  period  of  the  disease,  after  the 
effusion  had  become  organized,  and  when  very  little  chance  of  its 
removal  remained. 

Other  }<ympfoms  qf  syphUU  present  at  the  time  of  the  ophthalmitis. 
In  several  of  the  cases  any  account  of  co-existent  symptoms  is  either 
wholly  wanting  or  very  imperfect*  The  specific  cachexia  is  said  to 
have  been  present  in  twelve  instances  ;  in  five  there  was  no  trace  of 
it.  Psoriasis  of  the  body  was  present  in  ten  instances,  a  papidar 
rash  in  two,  psoriasis  palmaris  in  one,  erythema  marginatum  in  two, 
and  peeling  of  the  skin  in  one.  ^^  Snuffles  ''  existed  as  a  marked 
sj^nptom  in  eleven  cases.  In  four,  there  were  aphthae  or  other  sores 
in  the  mouth.  In  five,  soft  condylomata  around  the  anus,  and  in 
one,  vaginal  discharge.  In  two  cases  there  was  nothing  beyond  the 
ophthalmitis. 

Notwithstanding  the  great  stir  which  has  been  made  of  late  years 
about  inherited  syphilis,  syphilitic  ophthalmitis  in  infants  is  extremely 
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raro,  and  the  rarest  of  all  the  Bymptomd  of  inherited  tTpMlis*    B«i  t 
small  peroentage  of  the  eases  which  are  freqiieiitly  repotted  M 
are  really  Buitahle  instances  of  the  difieaae.    I  find  tJhat 
stages  of  catfljrhal  inflammatioii  of  the  ooi^imdiym  are  often 
for  the  ophthalmitis. 

I  oooasionally  meet  among  hospital  out-patients  some  heaxiitg 
imdouhted  marks  or  remains  of  infantile  syphilitic  ophthalmirisy  m 
more  or  less  damage  to  the  iris.  The  majority  had  sozne^  or  all,  of 
the  symptoms  above  alluded  to,  as  expressed  at  Clause  3,  p.  dO& 
Tho  notched  teeth  most  usually  prevailed. 

TreaimenL  The  principles  should  he  the  same  as  those  which  I 
have  reoommetided  for  Bjrphilitic  ophthalmitis  in  the  adult,  adapted 
to  the  early  agf5  of  the  patient.  The  mercury  should  he  used  by  ihi 
inunction  method,  and  rubbed  into  the  soles  of  the  feet,  the  axilfae, 
the  groins^  and  the  calves  of  the  legs,  from  a  scruple  to  half  a  dracfam 
being  employed  daily.  This  agency  should  be  continued  aocordiiif 
to  the  effect  on  the  exudatinu.  The  general  health  of  the  infiuii  wiQ 
require  the  most  careful  attention^  and  a  wet  nurse  should  he 
employed  during  the  ordinary  suckling  period-  When  one  eannat 
be  procured,  milk  diet,  that  is,  cow's  milk,  with  the  proper  dilutioii 
and  iweetening,  according  to  the  age  of  the  child,  together  with 
eream,  and  in  sufficient  quantities,  should  be  solely  given  far  niat 
months.  For  several  months  after  that,  milk  should  be  the  diieC 
constituent  of  diet. 

Acquired  sijphiUiic  corneitk  is  considered  in  the    chapter  on 
Diseases  of  the  Cornea,  under  the  head  of  punotiform  comeitis, 

Si/phiiitic  diaemeif  of  the  optic  nerte^  the  retina^  and  tJw  choroids 
are  treated  of  along  with  the  other  affections  of  those  parts. 


CHAPTER  XLV. 

PAINTUL  AFFECTIONS  OF  THE  TH.I-FACIAI.,  OR  FIFTH  CRANIAL 
NER\^  AFFECTINa  THE  ETTEBALl.  AND  ITS  APPENDAGES, 
APART  FROM  PAIN  ARISING  OUT  OF  INFLAMMATION  OR  ITS 
CONSEQUENCES. 


The  oplitholmic  or  first  divisioiij  and  the  superior  maxillary  or 
seoond  division,  of  the  fifth  cranial  nerve  which  supplies  the  eyeball, 
the  ocular  appendages,  and  the  ciroum-orbital  region,  are  very  often 
the  seat  of  neuralgia.  The  reasons,  it  seems,  to  be  assigned  for 
this  are,  the  superficial  positions  of  these  nerve  branches,  whereby 
they  are  exposed  to  the  influence  of  cold  and  mechanical  injuries, 
and  the  passage  of  some  of  them  through  narrow  bony  canals, 
whereby  they  are  pre««ed  upon,  in  certain  diseases  in  and  about 
such  foramina,  especially  periostitis*  The  almost  unknown  occur- 
rence of  neuralgia  of  the  ucrve  branch  which  passes  through 
the  large  spheno-palatine  foramen  to  the  nose,  is  probably  due  to 
the  escape  from  pressure,  even  when  the  foramen  is  diseasedj  and 
the  protection  it  has  from  the  efiect  of  atmosphere  and  from 
accidents* 

A  partial  ijhnve  at  the  nerfi*  dhtrihution  shows  thin  arrangement. 
The  ocular  branches  are  the  ciliary,  from  the  nasal  trunk,  supplying 
the  interior  of  the  eyeball  with  sensibility.  The  branches  radiating 
from  the  orbit  to  the  surface  are,  the  supra- trochlear  and  supra- 
orbital, from  the  frontal  trunk,  supplying  the  muscles  and  integu- 
ments of  the  forehead  and  upper  eyelid.  The  lacryraal  trunk,  sup- 
plying the  lacr}'Tnal  gland,  the  conjunctiva,  and  the  upper  eyelid. 
The  infra-trochlear,  from  the  nasal  trunk,  suppljing  the  orbicularis 
palpebrarum  muscle,  the  caruncle,  the  conjunctiva,  the  lacrymal  saCi 
the  integuments  of  the  eyelids  and  the  side  of  the  nose.  The 
temporal  and  malar  hranches,  from  the  orbital  trunk  of  the  superior 
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the  pain  is  BUperficial  and  oirciimscribed,  it  is  tolerably  sure  to  have 
a  peripheral  origin,  and  sutih  is  usually  traced  to  cold. 

Malarious  influence  has  long  been  roeognised,  the  symptoms 
being  attendant  or  alternating  pyrexia,  and  generally  periodically 
of  attack. 

By  deep-seated  origin  is  meant  that  wliioh  is  iBtra-orbital,  or 
intra- cranial.  Among  the  disturbing  influences  in  these  positions 
may  bo  named,  thickening  of  the  dui'a  mater,  orbital  and  cranial 
exostoses,  aneurisms,  tumours. 

Nmraffjia  of  the  ef/cbali  and  side  of  t/ie  face  in  the  direction  of  (he 
supra-  mul  infra-orbital  nerves  may  arise  out  of  ,the  effects  of  the  fangs 
of  carious  upper  back  teeth,  from  their  relatioiis  to  the  orbit.  From 
the  Siime  cause,  paiiial  paralj^sis  of  the  third  nerve  has  ensued. 

Unequivocjil  brain  or  central  origin  of  facial  neuralgia  has  never 
been  demonstrated.  But  most  of  these  deep  causes  would  affect 
other  nerves  as  well,  and  probably  terminate  in  such  alterations  of 
tissue,  as  would  cause  antesthesia  in  the  parts  first  attacked  by 
the  neuralgia,  or  even  defonuity  of  the  skull.  Exceptionally,  a 
deep  cause  may  only  produce  peripheral  pfun,  not  however  circum- 
scribed. 

If  the  neuralgia  be  produced  by  pressure  on  the  main  trunk  of  the 
nerve,  we  may  certainly  expect  pain  in  all  parts  supplied  by  its 
sensory  fibres,  such  as  the  front  surface  of  the  ear,  the  skin  of  the 
forehead,  temple  and  face,  the  orbit,  nose,  palate,  tongue,  floor  of 
mouth  and  teeth.  The  whole  of  the  tri-facial  is  then  afiected, 
when  full  *'  Tie  douloureux  " '  is  said  to  be  present.  This  "  tie  "  may 
have  a  malarious  origin.  It  is  only  the  first  and  second  branches 
of  the  nerve,  with  which  we  are  chiefly  concerned  in  an  ophthalmic 
sense, 

/  hare  met  tdth  intra'amlar  neuralgia  almost  unamociated  with  neu- 
raigia  of  ant/  of  the  nerves  radiating  from  the  orUt^  and  the  paroxysms 
of  pain  have  been  as  severe  as  in  any  other  cases.  One  of  the  patients 
who  had  nearly  monthly  attacks,  vomited  during  the  height  of  the 
pain, 

I  will  narrate  the  particulars  of  one  case  of  this  kind.  The  patient, 
a?t,  thirty-three,  a  verj^  temperate  and  athletic  man,  was  seized  in 
August,  1873,  with  depression  of  spirits,  which  ho  could  not  shake  off, 
and  in  a  few  days  he  felt  severe  pain  at  the  root  of  the  nose,  and 
soon  severe  pulsatory  pain  in  the  left  eyeball.  The  nose  pain 
passed  off*. 

September  9th,  I  saw  him.  The  conjunctiva  woa  hypercemio,  the 
pupil  contracted,  the  eyeball  a  little  prominent  from  serous  effusion 
in  the  tunica  vaginalis  oculi,  and  very  tender  under  touch,  even  the 
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applications  have  effect.  The  oontinuous  electric  current  is  recom- 
mended by  many,  as  well  as  wliat  is  called  flying  blisters.  The 
removal  of  a  painful  cicatrix  is  nearly  always  curative.  Iodide  of 
potassium  should  be  prescribed  where  there  is  any  periosteal  inflam- 
mation, or  suspected  nodes  or  gummy  tumours.  Putting  aside 
those  cases  which  it  is  obviously  useless  to  treat,  in  consequence  of 
existing  exostoses  and  tumours  which  cannot  be  removed,  there  are 
many  cases  of  obscure  origin  which  admit  of  no  cure.  Division  of  me 
affected  nerve  branch,  or  excision  of  a  portion  of  it,  in  chronio  ca^es 
which  have  resisted  treatment,  invariably  gives  relief,  and  sometimes 
cures  the  neuralgia.  I  have  seen  only  the  supra  and  infira-orbital 
branches  so  dealt  with.  It  would  be  useless  to  operate  unless  the 
neuralgia  were  limited  and  peripheral. 

The  common  carotid  artery  has  been  tied  in  some  oases  to  no 
purpose,  and  the  removal  of  the  upper  jaw  has  been  as  useless. 
Himdreds  of  carious  and  as  many  sound  teeth  have  been  extracted 
without  a  particle  of  beneflt,  where  it  was  suspected  that  they  caused 
irritation. 
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milion,  lying  both  beyond  veraiilion  and  carmine.  It  is  often  call  ad 
dicliromic  ™iuii.  The  red  looks  dai^k,  and  is  confoimded  with  greeu, 
and  pink  with  violet*  Violet  may  he  imperfectly  distinguished  from 
I'ed,  and  is  often  mistaken  for  hlne.  Orange,  purple,  and  brown,  may 
be  judged  of  with  dilFieolty  and  imperfectly.  Yellow  and  blue  are 
always  best  recognised,  especially  light  yellows  and  dark  blues.  The 
first  seems  to  be  always  recognisable,  the  second  nearly  always. 

Green  blindness  is  the  next  common  to  red  blindness,  and,  I  believe, 
is  always  associated  with  it,  green  appearing  as  a  shade  of  drab. 

Three  kinds  of  colour  oonfusions,  according  to  Dr.  Wilson,  a  well- 
known  writer,  are,  red  with  green,  brown  mtli  green,  blue  with  green. 
Wilson  wrote  in  the  ''Monthly  Journal  of  Medical  Science/'  Edin- 
burgh>  18/)4,  and  originated  the  term  eolour-blindness.  Before  that, 
Daltonism  was  generally  used,  in  tliis  country  at  least,  because  Daltcjn, 
the  chemist,  published  an  account  of  his  colour-blindness  in  1798. 
This  distinguished  man  could  not  discern  pink  from  blue  by  day. 
In  the  solar  spectrum  the  red  was  scarcely  to  be  seen,  the  rest  being 
apparently  made  up  of  yellow  and  blue. 

It  is  extremely  rare  for  a  person  to  have  no  perception  of  colour, 
a  chromatic  vision  while  the  eye  is  otherwise  healthy.  With  such 
deficiency  only  Kght  and  shade  are  attached  to  all  objects^ 

Mixed  hues,  made  np  of  any  of  the  colonics  to  which  a  person  ia 
insensible,  will  be  to  him  proportionately  darker. 

Artificial  Hght,  especially  gaslight,  may  enable  red  and  green  to 
be  distinguished,  where  this  is  impossible  by  daylight. 

There  is  no  difficulty  to  the  colour-blind  in  the  perception  of  light, 
the  retinal  images  apparently  not  losing  the  faintest  grades  of  bright- 
ness* On  this  account  the  colour-bhnd  can  sort  out  all  the  shades  of 
that  colour  of  which  he  is  deficient,  and  his  placing  among  such,  as 
one  shade,  that  of  another  colour,  green  among  the  red,  shows  his 
colour  deficiency. 

Colour-bUndness  does  not  interfere  with  the  proper  eye  functions, 
of  communicating  ideas  of  the  form  and  size  of  bodies  from  a  cog- 
nisance of  light  and  shade,  and  does  not  incapacitate  persons  from 
being  diiiughtsmeu. 

No  two  oolour-hlind  persons  see  a  pair  of  colours,  which  agree  in 
intensity  and  tone,  to  be  equal. 

No  objective  symptoms,  however  trivial,  are  sufficiently  constant  to 
be  relied  on. 

Both  eyes,  so  far  as  I  know,  are  always  atfected  alike. 

As  a  kind  of  advantage  which  arises  out  of  t!ie  deficiency  of  colour- 
perception,  it  is  recorded  that  an  engraver  could  see  a  picture  only  as 
white  and  black,  as  light  aud  shade*,  and  want  of  colour-harmony 
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ITiat  is  a  ring  of  paint,  half  red  and  half  green  ;  without  that  another 
ring,  half  red  and  half  violet ;  without  that,  again,  a  ring  half  green 
and  half  violet.  This  emhraces  the  three  piimary  colours.  When 
the  disk  is  rapidly  revolved,  the  centre  is  grey,  the  next  portion 
yeUowishj  the  next,  rosy,  and  the  next  greenish.  To  a  colour-blind 
person,  the  ring  which  contains  the  colour  not  perceptible  to  his  eye^ 
appears  greyish,  like  the  centre.  Several  persons  may  be  examined 
at  the  same  time. 

For  the  manner  of  conducting  a  Boientific  examination,  I  beg  to 
refer  to  J*  0.  Maxwell's  elaborate  paper  in  the  "  PhOosophioal 
Transactions"  for  the  year  1860,  entitled  Theory  of  Compound 
Colours,  &c.,  in  which  colour-blindness  is  incidentally  touched  on. 
I  would  refer  also  to  a  paper  by  Dr.  E,  Rose,  translated  into  English 
in  the  **  London,  Edinbiu-gh,  and  Dublin  Philosophical  Magazine,*' 
1866^  entitled  a  Sketch  of  the  Doctrine  of  Colour  Disease.  Artificial 
colour  di&eaae  is  considered,  including  that  caused  by  taking  santonic 
acid. 

The  came  of  coiour-bMndness  is  imknown.  In  all  probability  the 
fault  lies  in  the  brain,  and  not  in  the  eye. 

There  is  no  etire^  and  hardly  any  paUiatm  remedy.  Tlie  reputed 
advantage  obtained  from  looking  through  coloured  glass  is  thus 
noticed  by  Dr.  Mackenzie  :  **  On  applying  to  Dr.  Wilson,  I  was 
informed  by  him  that  he  had  found  red  and  green  glasses  give  no 
help  to  the  colour-blind,  in  distinguishing  between  the  red  and 
green  objects  which,  with  un assist ed  vision  they  were  likely  to  oon- 
foimd.  It  was  otherwise  witli  yellow  glasses,  which  Dr*  Wilson 
found  markedly  to  assist  a  certain  class  of  colour-blind  persons. 
As  artificial  light  differs  from  daylight,  mainly,  as  is  believed,  by  an 
excess  of  yellow  rays,  it  struck  him  that  if  parties  who  were  able  to 
distinguish  red  and  green  by  yellow  candle  or  gaslight,  were  to  use 
yellow  glasses  in  daylight,  they  might  thereby  reduce  the  light  of 
the  sun  to  the  quality  of  candlelight^  and  see  by  the  former,  as  they 
did  by  the  latter.  Aooordingly,  Dr,  Wilson  distributed  among  his 
more  aocessiblo  colour-blind  friends,  yellow  or  rather  pale  orange 
glasses.  Several  got  no  good  from  them,  and  all  complained  of  the 
loss  of  light ;  but  the  parties  found  themselves  able  to  make  the  same 
distinction  between  red  and  green  by  daylight,  as,  without  such 
glasses,  they  made  by  gas  or  e^indleligbt.'*  It  is  probable  that  the 
yellow  glass  proves  of  use,  not  because  yeUow  light,  as  has  been 
supposed,  has  the  power  of  exciting  the  retina  to  increased  sensitive- 
ness, but  because  it  reduces  the  quality  of  daylight  to  that  of  arti- 
ficial light,  and  communicates  to  objects  those  tints  to  which  colour- 
blind eyes  respond  the  best. 
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T/if  Qpiic  tract  coHimenCBB  at  the  corpora  quadrigemiBa,  arising 
primarily  from  witliin  the  nates  and  the  testes.  Passing  onwards  be- 
neath the  optic  thalamus,  it  receives  fibres  from  the  grey  matter  of  it 
and  the  eorjiora  geuiculata.  Thus  formed,  it  crosses  as  a  flattened 
baud  beneath  the  erus  cerebri,  ibrwards  and  inwards  around  the  tuber 
einerium  and  immediately  under  the  corner  of  the  lamina  cinerea,^ 
with  all  of  wliich  it  is  attached  by  some  filaments.  Finally  it  unites™ 
mth  its  fellow  of  the  opposite  side,  and  the  two  fonn  the  commissure 
or  ehiasma. 

77^*'  optic  nerve  comraenceB  from  the  ehiasma.  It  leaves  the  skull, 
passing  tlirongh  the  op  tie  foramen  into  the  orbit,  where  situated  in 
the  midst  of  the  recti  muscles,  and  surrounded  by  the  short  ciliary 
nerves  and  blood-vessels,  it  continues  obliquely,  forwards  and  out- 
wards for  about  three-quarters  of  an  inch,  enters  the  eyeball  and 
expands  into  the  ner\'e  fibre  layer  of  the  retina. 

Siructure  of  tkfi  optic  fierrc.  The  orbital  portion  has  a  firm  8heath,,j 
made  up  of  areolar  tissue  and  a  small  proportion  of  elastic  tissue 
So  highly  is  the  areolar  tissue  developed,  that  it  is  often  regarded  as 
fibrous  tissue,  and  as  such  have  I  described  it  at  p*  641,  where  a^ 
diagram  of  the  nerve  is  given.  There  is,  therefore,  an  analogy  inf 
Btructuro  between  it  and  the  sclerotica.  This  sheath  is  geparal>ie  into 
tw^o  layers.  An  outer  one,  readily  removable,  thick  and  continuous 
in  the  one  direction  with  the  posterior  portion  of  the  sclerotica,  and 
in  the  other  with  the  tlui^a-mater.  An  inner  one,  the  nemalenima, 
thin  and  not  separable,  continuous  in  front  vdih  the  anterior  layer  of 
the  sclerotica ;  there,  therefore,  intra-ocular  and  forming  an  edgev 
the  connective  tissue  ring  spoken  of  in  the  latter  part  of  p.  302,  in 
association  with  the  optic  disk,  and  behind  with  the  neurilemma  of  the 
cliiasma.  The  density  is  well  marked.  It  gives  off  tubes  which 
sun'ound  the  bundles  of  nerve  fibres.  From  the  chia«ma  to  the  cor- 
pora geuiculata,  the  neurilemma  is  very  soft  and  thin.  This  explains 
the  difference  in  density  between  the  optic  nerve  and  the  tract,  and 
enables  us  to  understand  how  in  neuritis,  the  optic  nerve  fibre 
and  the  blood-vessels  sailer  from  pressure  under  swelling,  because  thd 
dense  neurilemma  can  yield  hut  little. 

The  neurilemma  portion  of  the  sheath  gives  off  tubes  or  fasoic 
which  surround  bundles  of  the  nerve  fibres,  and  tubes  for  individua 
fibres  of  the  bundles.     On  the  walls  of  the  tubes  the  nutrient  bloc 
vessels  ramify. 

As  the  tubes  approach  the  sclerotica  they  become  more  numerously 
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of  thf*  same  €*ye,  and  may  appear  only  as  a  crescent  on  the  outer  side, 
there  are  :  the  sclerotic  ring,  not  usually  well-defined  oxcejit  in  inor- 
hid  states  of  the  disk  ;  and  the  dark  grey  or  choroidal  line,  oalled  tliQ 
boundary  of  the  disk,  and  always  well  marked,  hut  most  so  in  dark 
persons. 

The  size  of  the  diJsk  varies  with  age.  It  is  smallest  in  eliildren, 
largest  in  adults,  and  reduced  in  old  age.  With  senile  reduction, 
the  disk  becomes  darker,  and  approaches  to  grey.  But  in  judging 
of  the  disk  in  a  pathological  survey,  we  must  take  its  size  from  the 
nerve  tissue,  the  part  within  the  white  or  connective  tissue  ring,  and 
which  ring  is,  as  I  have  said,  the  nerve  boundary.  Deviations  in  the 
size  of  tlie  disk,  so  regarded,  are  very  significant.  De\^ations  in  the 
chfJroiJal  boundary  are  unimportant^  and  often  accidental  variations. 

T/ie  novmai  form  of  (hv  disk  is  usually  round  or  nearly  so,  but  it 
may  approach  to  an  ellipse,  or  an  ovaL  A  slight  deviation  from  the 
circle  is  no  unusual  senile  alteration.  ^ 

Elongation  of  the  disk  laterally  has  been  described  as  a  very  rardB 
physiological  state ;  that  it  is  really  congenital  is  yet  to  be  con- 
firmed. 

The  disk  may  look  very  large  and  very  irregular  while  it  is  round. 
Atrophy  of  the  choroidea,  as  in  staphyloma  posticum,  in  association 
with  myopia  (see  p.  6']9),  and  ordinary  atrophy  of  the  choroidea  in 
patches  around  the  disk^  or  the  narrow  circle  of  retinal  and  choroid- 
eal  atrophy,  which  is  so  common  in  disk  atrophy,  will  j>roduce  such 
deceptive  api>earance.  Whenever  the  sclerotica  is  exposed  and  shines, 
the  disk  margin  seems  to  be  irregular.  At  p.  639,  line  16,  the  word 
going  should  be  showing.  The  correction  is  made  by  carefully 
examining  the  fundus  where  the  nerve  boundary  is  detected. 
So  also  will  deception  appear,  w^here  the  retma  and  the  choroidea 
immediately  around  the  disk  are  obscured  by  a  narrow  ring  of 
exudative  material. 

Sparkling  points,  supposed  to  be  cholesterine  scales,  have  been 
seen  in  the  disks  of  old  persons. 

The  physiological  excmmtian  of  the  optic  dii<k,  the  natural  cupping, 
has  been  spoken  of  at  p.  308 ;  only  where  it  is  in  the  exaggerated 
state  alluded  to  does  it  concern  us  as  medical  practitionei*8,  and  then 
its  recognition,  as  a  normal  condition,  is  of  great  practical  importance. 
Being  congenital,  it  is  recognisable  in  infancy*  It  generally  remains 
for  life  without  any  material  change.  It  usually  exists  in  both  eyes, 
although  there  may  be  a  want  of  eorregjx»ndence  in  size. 

I  alluded  at  p.  309  to  the  altered  colour  of  the  blood-vessels  in  the 
excavation.     They  become  darkened.     This  is  due,  not  as  there  stated 
to  the  etfect  of  reflection,  but  to  the  oblique  position  of  the  vessel 
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around  the  choroidal  aj^erture  witli  the  cUorio-capillarks.  Only 
by  thi«  intei*coui*se  do  the  retinal  and  the  choroidal  m-teries 
coiuoiuiiicute. 

Much  variety  is  found  in  the  capillary  system  of  the  dii?k,  as  to 
paucity  and  redundancy.     In  the  latter  case,  the  vascularity  may 


assume  the  form  of  a  thick  gatizo,  covering  the  greater  poiiion  of  the  disk 
and  otlen  more  or  less  eoaeealing  the  central  blood-vessels  of  the  retina. 

a  V  2 
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to  which  tho  choroidea  belongs.  Choro  ideal  variation  in  tUs  reapecfc, 
considerably  modifioa  the  vascular  appearance  of  the  fandus  of  the 
Bje.  A  fair  fiuidus  has  generally  a  hj^ereemie  look,  while  iu  a  dm*k 
one,  advancetl  hjperfemia  might  pass  undetected. 

Tho  disk  itself  is  much  affected  in  appearance  by  contrast  with  the 
btJout  of  the  fundus,  the  less  vascular  the  aspect  of  the  parts  around, 
the  more  vascular  wiU  it  appear* 

Then  age  exerts  an  influenc-e  in  ocular  vascularity,  A  young  eye 
ilwaye  looks  more  vascular  than  an  old  one.  It  deceptively  appears 
that  a  child *s  eye  possesses  more  retinal  vessels  than  an  adult's. 
Perhaps  the  smaller  fundus  of  the  former  contributes  to  the  deception. 
[t  is  desirable,  therefore,  in  an  examination  to  take  these  several  cir- 
3umstances  into  consideration,  to  compare  the  eyes  where  this  is 
practicable,  and  if  possible  to  watch  a  case  in  which  there  is  doubt 
ibout  an  abnormal  state. 

It  is  clear  then,  that  there  may  be  considerable  diifereuces  in  the 
vascular  aspect  of  the  eye  within  the  limits  of  |>erfect  health. 

The  colour  of  the  artificial  light  which  is  used  with  the  ophthalmo- 
scope^ has  an  effect  on  that  of  the  disk.  A  blue-tinted  object  lens,  or 
t  similarly  tinted  chimney  glass,  whitens  or  purifies  impure  light, 
specially  when  gas-light  is  employed,  and  with  such  purified  light, 
he  fundus  of  the  eye  is  the  better  examined. 

IFe  Hpeak  of  active  or  arterial^  and  venem  or  mechanical  hyperiBmia. 
^ui  really  these  forms  are  not  always  distinct,  so  that  perhaps  we  are 
nore  justified  in  accepting  an  etiological  than  a  symptomatological 
lifference. 

The  art  ire  form^  active  hypei^romia,  is  an  excess  of  blood  in  the 
jrteries,  with  generally  an  acceleration  of  the  flow. 

Causes,  Diminished  arterial  resistance  through  paralysis  of  the 
asomotor  nerve,  from  nerve  lesion.  Irritation  of  the  sensory  nerve 
f  the  eye,  the  fifth,  either  mechauicallyv  such  as  arises  in  damage  to 
be  conjunctiva,  or  from  exposure  of  the  eye  to  very  bright  light ;  or 
.mctionaUy,  as  strained  adjustment  of  the  eye,  for  lack  of  sulHcient 
saistance  from  spectacles,  Inllammation  of  other  parts  of  the  eye* 
all,  especially  the  choroidea. 

St/mptoHii^,  When  well  developed,  the  whole  fundus  of  the  eye  is 
iddLtnod,  tlie  blood-vessels  being  seemingly  increased  in  number. 
*he  arteries  may  be  readily  distinguished  from  the  veins.  The 
jddening  may  be  more  marked  in  traota  or  patches. 

The  change  in  the  optic  disk  is  very  marked  through  the  iur- 
Bseence,  and  the  outline  is  obscured^  but  the  outer  edge  is  seldom 
\isi  to  view. 

T/fc  oiitimnl  objective  symptom  is  a  rather  oontraoted  pupil.  j 


7^  Mt^aiwt  ly^pfovpi  9t%  s 
ImjM  ihnMnng.    VmndAfm  may  or  nmf  nal  hB 
ftdiln  fttK/iW  .rlifHailt J  to  the  duignoM.     Wh»9  i| 
a  Ukm  ib«  direelkm  of  nxattal  wMafliiy^  id  Ikii  I 
sol  W  Qiad  long  withotilt  uim-mami^  imlBM  in  a  imy  wiMim^  ] 

Iiitohrraiioe  to  light  U  not  a  proper  qnnplam.    Its 
k  Merflied  to  iiVmry  imiaiumf  •whofSby  impfiestion  of  ihm  : 
b  juld^d  t/i  th<t  hyp<*nr5roia. 

HyfiormirtTopic  «»7«i  irnffiT  from  hyperaxoiii^eBpeQaiiy 
iiqria  i»  oambtnad.    Highly  mycfiic  ayes  too,  we  javam  to 

77i^  immte^  venom^  f/r  mfchamcal  farm^  arisen  fenn  rTnoi  oC  bloirfy 
]/rin'rIpfilly  in  tho  Vftinn,  with  gooerttl  rtagnatjoii. 

(*nf(Ht*it,  Alliijiriiiiaria*  Obstanles  whick  directly  impede  fkt 
n5tiirii  of  hhrnl  from  the  riHina.  Th<ft^  ineluda  ttimoors,  md  inflaa- 
mat^/ry  cxijdatjoQA  of  all  kinds,  which  may  act  nithin  the  arbtt  by 
vmn\ffmhiXifi^  tbo  oi>hihaImio  vein,  or  extend  their  evil  mfluetiee  wlafe 
tlm  voiti  it  ifi  the  Mphenoidal  fiMuro,  or  be  prejudicial  within  Urn 
tTaiiitini  hy  c^oniiiri^fi^ing  the  oavemoua  or  lateral  ginua.  WiUun  Ilia 
»kull  tliffro  miiy  hi^  t^io,  riA  obttaola«  to  the  Tenons  cireulatioiip  ooodi^ 
tioui  wliictli  iiurrofiJii^  iho  cMfrnhrrtl  itm^ts ;  naeh  as  meningeal  inflanaauh 
tiT/n  and  itH  f^oriHiqfioiK'fiH*  Fracture  of  the  skull  with  oompr^moti  of 
thf*  \nmi\  HirninhuH  r4*  iho  eavcrnouM  or  latoral  sinua*  Oontmolioii 
of  1 1)0  mitrul  firillno  of  tho  hoart.  Diminished  cardiac  aotion.  Somfl 
iinn'n  itxo|plifhjihnin  gniinn 

Whi'th<?r  lh*j   hy|K*ni'njift  bo  confined  to  one  eye,  or  affect  hot 
might  iifrnrd  hotiki  lUKHirtiniHtt?  in  disicermDg  the  ootuse  of  it. 

Sf/mi^tntm,     TnrgoBooiien  in  tho  whole  system  of  the  retinal  veil 
aii<l  (!Ui)ilIiirios*     T\m  luiorion,  on  tlio  contrary,  so  far  as  can  be 
out,   for  it  is  difflonlt.  lo  dtslinguish  thorn,  are  normal,   or  ratt 
contraotoil  ajirl   jmlt* ;  witli  tendency  Ui  tortuosity  and  to  be  for 
intij  iiiUbroTit  plaio^M,      I'hoy,  tho  voins,  are  not  varicose,  nnle88_ 
oli»t motion  m  vory  dooidod. 

Lrttnr  on,  dimming  of  all  tho  blood-vessels,  especially  the 
ono»  in  tliu  vicinity  of  iho  di^k,  through  ojdoma  of  the  retina, 
of  disk  houndujy.  Blood  extra vasntions,  with  sharp  outlines*  In  the 
latest  »tiigo  ilif>  rnlina  is  more  fjodematous  and  more  opaque,  with 
n^muins  of  hftanorrluigo  in  brown  or  white  spots,  and  it  may  beooma 
tttrt»plued. 

V^enous   ptilsntion    is  not  unooniraon.      Whon  absent  it  is 
I'eadily  produced  by  proswng  on  tho  oyeball. 

l^ho  chomidea  is  nooottHarily  involvod  in  the  hypertemia,  and  often 
hms^  H<mio  nf  itfi  pigment. 
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Tht  outttard  ohjecfke  symptmrn  are,  dilatation  of  the  pupilj  and 
sometimefi  slight  hypereemia  of  sclerotica. 

The  mbjectivv  sfjmpiomH  are,  loss  of  acuteness  of  sight,  and  cwntrao- 
tion  of  th^  field  of  vision. 

I  have  deeired  to  speak  of  hjpersemia  in  the  abstract,  and  not  as  a 
8}Tnptom  of  retinal  or  optic  nerve  disease. 

TreatmetU,  Itemoval  of  the  eause  is  the  grand  indication  to  ba 
fiJfiUed.  But  even  where  tliis  can  be  done,  rest  to  the  eye  and 
otlier  measures  may  be  needed  to  prevent  the  development  of 
inflammation* 

AN^BMIA   OF   THE   OPTIC   DISK   AND  THE  RETINA. 


These,  like  hypera3mia,  generally  go  together. 

Ohjective  symptofm.  Feeble  ophthahuuseopio  illumination  of  the 
interior  of  the  eye.  Feebler  still,  if  the  ehoroidea  be  aneemie  also, 
The  partial  filUng  of  the  retinal  blood-vessels  is  apparent.  The 
retiua  does  not  lose  its  transparency.  Distinctive  marks  between 
tlie  firteries  and  veins  are  seldom  lost.  The  thinness  of  the 
arteries  and  the  brighter  oolour  of  the  blood  in  them  is  a  oon- 
d  it  ion  of  mady  observation. 

There  is  neither  coiitraction  of  the  blood-vessels,  nor  rodnction  in 
their  number,  as  in  disk  atrophy* 

The  nerve  fibre  layer  of  the  retina  may  be  reoogmsed  by  the 
striated  and  slightly  hazy  appearance  where  the  fibres  pass  over  the 
disk  edge* 

Excess  or  paucity  of  the  choroidal  pigment^  as  above  explained 
when  speaking  of  hypericniia,  operates  even  more  strongly  here,  and, 
therefore,  a  highly  pigmented  eye  hardly  illuminates  at  all. 

Cames.  This  loss  of  the  normal  vascular  as]>ect  of  the  retina  and 
the  disk,  depends  on  the  amount  of  stoppage  of  the  arterial  supply  of 
blood,  so  that  it  may  be  partial  from  pressure  on  the  central  artery  uf 
the  retina,  or  complete  from  embolism. 

Suhjcctirc  stjmptomn,  Wetik  sight,  requiring  high  illumination. 
Amblyopia  in  diifei^ent  degrees,  where  the  aiierial  supply  is  nearly  or 
entirely  cnt  off. 

It  is  said  that  the  feeble  vision  met  with  after  exhaustive  fevers 
and  prolonged  lactation,  is  due  to  aiuemia,  but  although  with  general 
reduction  in  the  amount  of  the  blood  in  the  body,  the  fundus  of  the 
eye  is  pale,  as  is  the  skin  or  any  muouus  membrane,  I  am  disponed 
to  recognise  feeble  perception  of  the  brain  and  pai'esis  of  aceommoda* 
tion,  as  the  direct  causes.  The  functions  of  all  the  special  senses 
us  well  become  impaired. 
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All  ptirt-s  of  the  general  visual  field  have  not  the  same  distinctness, 
III  a  ?^mall  portion  only  of  the  field  is  there  perfect  vision*  In  the 
greater  part  there  is  imperfect  vision. 


MOSrOCULAK  UAVf  I.JVT  BTX. 

M  is  the  point  eorreipcniding  to  the  muciila  Inteji,       * 

The  sentient,  or  seeing  power,  of  the  retina  decreases  from  the 
macula  lutea,  the  centre,  towards  the  circumference,  but  in  a  greater 
ratio  in  the  vertical  direction. 

Direct  cenfmJ^  &r  perfecl  rimon.  An  object  is  seen  in  ftdl  clearness 
only  when  it  is  in  the  visual  axis,  that  is,  opposite  to,  or  in  a  line  with, 
the  macula  lutea,  the  most  sensitive  spot  of  the  retina. 

The  visual  axis  and  the  optic  axis,  or  axis  of  the  cornea,  are  not 
identical.  The  dissimilarity  is  explained  with  the  assistance  of  dia- 
gramsj  at  p,  MH^  in  the  chapter  on  Squint,  and  should  be  under- 
stood. 

The  extent  of  the  visual  axis,  or  point  of  fixation,  Uke  that  of  the 
visual  field  in  general,  is  in  relation  to  the  distance  of  the  object 
viewed.  That  is  to  say,  at  a  given  distance  a  word  of  one  inch  long 
may  be  read  without  the  slightest  movement  of  tlie  head  or  eye,  and 
a  word  half  an  inch  long,  at  half  that  distance.  The  farther  we  look, 
the  more  we  can  see. 
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Imiireei  p^riphenU^  or  imj^rftH 
wlw5ii  wA  in  tlm  fifwiil  aad*,  not  oppowta  to  Uib 
tlM«ir  imagoA  are  fi^/nned  on  tbe  laM  leiifiiife  And 
the  T0tii»A,  for,  u  already  told^  the  i«tiiial 
ihi»  oeuircp  to  U10  Gircttniforence. 

Tho  aVx>ve  physiological  facU  liA?e  ilieir  impoitmiic0  mm 
iUndftr<lM,  with  which  wo  can  oompare  unpairBd 
nriifia  afi'l  thi^  ^ijjtio  Dcrve* 

Tho  iinpaireiJ  functiona  are  shown 

Fimt,  in  <!'  '  'ti,  so-called  oontxaotions  or  limii 

visual  fi*!tlil,  It  H  a  regular  or  an  irregular  defidenejr  s| 

cumfereiioe,  or  periphery  of  the  field,  extending  more  or 
the  Tifiial  oe&tre. 

Meoondly,  in  interruptions,  that  is,  (mrtial  or  complete  loas  of  ^ 
misty  spots,  irrogularly^formed  dark  clouds^  or  aharplj-defisied  MmA 
nr  l^liiid  hikjIh.  w^otomata,  fully  within  the  monocxdar  field.     Te 
Tiivy  ti|ip4iurttno<js  of  these  subjijctive  symptoms  are  met  -with  m  h 
niiry  viNtim* 

Tho  intftmiptions  are  best  seen  in  monocular  vision. 

(luntnuiiiouH  generally  hegtn  laterally   and  not  vertically  to 
vimml  iixis, 

1  must  call  to  romemhranco  the  partial  decussation  of  the  oj 
norv(T  llbro  in  llio  f^hiaHnm,  and  ilio  oontiiiuanae  of  some  of  the  fil 
hiiiirjiltyf  from  ih*j  tra<jt  to  the  disk. 

la  n  monncnlttr  flvid^  all  of  tho  range  intoraal  to  the  point  of  fix- 
aiif^ni  wliif'ti,  iif  t*ourHf%  lopnmuultt  tliat  |mrt  of  tho  retina  to  the  outfit 
sidi)  of  tlit^  maetihi  liitea^  is  sy[)pliml  hy  the  lateral  fascioulua  of 
sarnn  sidtv ;  an<l  that  c^xttTiuiI  to  the  point  of  fixation,  which 
Mitnts  thf?  rottna  to  tlio  uuwx  nido  of  tlnj  ma^jida  lutea,  is  supplied 
tlin  norvo  of  the  opposito  Bide. 

Kt^ai/afrrffi  or  homonfjrmuH  hvmiupin.     IMiiulness,  or  loss  of  retij 
fiint'tiotiH,  of  thf>  two  right  Bides,  or  the  two  left  sides  of  the  eyea j 
tliu  watue  tiino,  oc^nir  acuH>nling  as  1  lie  left  or  the  right  optic  nerve] 
HiMgly  i^liei^^iHlj  and  ht*ar«  tho  alMivo  title, 

Ihmhh  ftmptmii  htmiopuL  llHtahiefts  in  the  opposite  sides  of 
retina,  onnn-H  when  the  opt ie  nerve  fihrt^sare  disturhed  in  the  chiasms, 
at  the  lioint  wliere  the  nervo  fasoieuU  cross  each  other,  and  is  named 
auoordingly. 

As  an  inNtniieo  of  applieation,  1  may  moution  that  in  forms 
optic  nerve  diHeaso,  aftianvru'ds  to  be  detailed,  feotral  vision  may 
acute,  whih^  poriplieral  vij^itui  is  inueh  reduced.  That  it  might 
impoHsilile  to  say  by  an  oplitliahno8eo|>ic  examination  only,  whet 
there  he  present  ameinia  of  the  optic  nerve,  or  tho  firet  stoge 
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atrophy  of  the  saiuo,  while  taking  the  visual  field,  will  establish  the 
diagnosis.  Tliis  is  fidly  set  forth  in  the  section  on  disease  of  the 
o]vtic  nerve.  In  their  respective  places,  the  occasions  for  the  use  of 
this  \asual  field  measuring  will  be  found. 

Method  of  applying  the  tcH  for  peripheral^  or  indirect,  or  imperfect 
tmion.  The  simplest  and  readiest  way  of  resorting  to  this  means  of 
diagnosis,  is  to  place  the  patient  in  a  good  side-light  in  fi-ont  of  one's 
self,  at  about  the  distance  of  two  feet,  and  to  test  hie  eye  by  our  own. 
Both  persons  should  look  steadily  at  each  other.  The  patient  closes 
tlie  eye  not  under  inspection,  or  covers  it  with  liis  hand.  The 
examiner  should  now  pass  his  finger  or  hand  midway  between  tho 
patient's  eye  and  his  own,  move  it  about  in  his  own  line  of  peripheral, 
or  indistinct  vision,  and  in  propuriion  as  the  patient  loses  the  sight  of 
it,  or  of  different  fingers  while  the  examiner  sees  it  on  them,  by  so 
much  is  the  patient^s  retina  defective.  The  visual  deficiencies  dis- 
covered in  this  way,  are  always  in  a  direction  opposite  to  that  in 
which  the  finger  is  moved. 

The  patient's  bad  eye  may  h©  compared  with  the  visual  field  of  his 
other,  if  that  be  available,  and  not  of  the  examiner's, 

I  may  say  at  once,  that  for  practical  purposes,  an  approximation 
to  the  true  extent  of  the  contraction  of  the  field  will  suffice.  We 
merely  want  to  know  that  the  field  is  affected,  it  hardly  matters  in 
which  direction,  for  we  do  not  base  our  diagnosis,  nor  our  treatment, 
on  mere  degrees  of  the  contraction.  It  is  altogether  diiferent  when 
scientific  and  pliysiological  inquiries  are  undertaken  in  this  depart- 
ment.    Then,  aceuracy  of  investigation  is  all-important. 

I  will  give  some  methods  of  more  precise  investigation. 

Mapping  system.  The  patient  sits  or  stands  at  the  distance  of 
twelve  inches  before  a  black  board,  or  a  slate,  or  a  sheet  of  black  or 
dark  purple  paper,  from  two  to  three  or  more  feet  square.  The 
examiner  takes  a  piece  of  white  chalk  attached  to  a  long  black 
handle,  and  on  the  centre  of  the  board,  &c.,  makes  a  X*  ^^  w^hich 
the  patient  steadily  fixes  his  eye.  He  moves  the  chalk  from  tho 
circumference  of  the  bocird  towards  the  X  at  the  centre,  stops  short, 
and  marks  with  a  dot  the  point  at  which  tho  patient  first  sees  the 
chalk,  perhaps  hut  indistinctly.  He  then  moves  the  chalk  still 
further  inwards,  until  it  reac^hes  a  second  point  where  it  is  quite 
distinctly  seen,  and  then  makes  a  second  dot.  Similar  and  BuJficient 
trials  are  conducted  from  different  sides  of  the  hoard.  A  line  is 
drawn,  connectiug  tho  inner  series  of  dots,  A  second  line  is  drawn, 
connecting  the  outer  series  of  the  same.  The  space  included  in  the 
former  Hue  represents  the  special  field  of  distinct  or  qualitative 
vision.     That  between  the  lines  marks  the  special  field  of  indistinct 
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for  tlie  reception  of  the  patient's  eje.  To  the  sliding  upright  are 
atiixed  tlu'ee  small  springs,  capable  of  retnining  in  position  an 
ordinary  address  card,  on   which  the  smallest  te8t-t>T>e  is  pasted. 


Fio.  390. 


By  slowly  eliding  along  the  moveable  upright,  we  not  only  ascertain 
the  qnahty  of  the  patient's  vision,  but  his  ucai'  point*  In  medium  and 
high  degrees  of  myopia,  the  near,  and  appro xim at ively  the  far  point, 
may  thus  be  learnt.  A  grooved  ring  might  be  added  to  the  fixed 
upright  for  the  reception  of  lenses.  With  a  ten- inch  convex  lens, 
the  far  point  may  be  ascertained  in  all  cases*  If  for  an  eye,  with 
suspended  accommodation,  to  read  the  test-type  distinctly,  the  eliding 
upright  must  be  at  ten  inches,  the  eye  is  emmetropic.  If  the  upright 
must  be  nearer,  it  is  myopic.  If  the  upright  must  be  farther  off>  it 
is  hyperraetropio, 

Tyx>es  of  any  size  may  be  used  according  to  the  requirements  of 
the  diseased  eye, 

Ackland's  optometer,  sold  by  Home  and  Thomthwaite,  displays 
more  invention.  It  is  fitted  with  a  series  of  rotating  lenses,  and  the 
stem  is  graduated  according  to  their  values.  The  sliding  part  is  a 
rotating  disk,  on  which  different  sized  letters  are  painted.  Disparity 
between  the  eyes,  whetlier  in  accomraodation  or  visual  power,  may 
be  aceiu'ately  ascertained  with  it. 

JteJ^pecting  scotomata  or  blind  ^poU^  if  they  lie  within  the  field  of 
direct  vision,  they  ore  well  recognised  and  understood  by  the  patient 
long  before  he  consults  us,  and  we  are  spared  tedious  investigation. 
If  they  lie  about  the  field  of  indirect  vision,  they  seldom  escape  his 
notice,  although  he  may  not  be  able  to  define  them. 

ContracHon  of  the  vimal  Jield^  unless  very  marked,  can  bo  told 
only  by  comparing  the  field  of  the  affected  eye  with  that  of  the 
other,  if  it  be  normal,  or  with  some  t?tandard  monocular  map, 
which  would  necessarily  be  less  perfect,  since  it  has  been  taken  from 
another  person,  or  from  an  average  of  measurements  from  many 
individuals. 
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encompassed  and  popidarized  the  subject,  and  epitomized  the  litera- 
ture of  it  His  appendix  of  123  cases,  chiefly  compiled  from  much 
research,  is  very  valuable.  To  such  men  our  profession  is  much 
indebted,  and  I  acknowledge  that  I  use  a  great  deal  of  the  informa- 
tion wliieh  I  get  from  them.  I  must  mostly  restrict  what  I  have  to 
say  to  an  ophthalmologieal  point  of  view. 

Although  there  may  be  extensive  brain  lesions,  including  degene- 
rative changes,  without  optic  neuritis,  provided  neither  the  optic 
tract  nor  the  eliiasma  be  involved  (as  is  verified  by  sudden  deaths 
from  sueh  diseases,  and  the  examinations  of  the  bodies  of  persons 
w^ho  silently  having  such,  died  from  other  causes),  optio  neuritis  may 
occur  with  any  of  tliem,  which  may  be  characterized  as  severe 
diseases,  associated  with  **  coarse  *' structural  brain  change.  Func- 
tional brain  diseases,  if  there  be  such  without  alteration  of  tissue, 
although  very  marked,  seldom  affect  the  eye©. 

^'1*  gene  mi  bodiltj  accoinpauimenk  of  optic  nmiriiu^  there  may  be 
some  one,  or  several  of  the  following  deviations  from  health. 
Paralysis  of  cranial  nerves,  motor,  sensory,  a^id  special.  General, 
frontal,  or  occipital  headache,  slight,  or  intensely  severe,  even  to  the 
destroying  of  consciousness ;  noises  in  the  ears,  hiccough,  sickness, 
loss  of  voice,  difficulty  of  speakiug  and  swallowing,  ophthalmitis,  loss 
of  memory,  hemiplegia,  epilepsy,  lateral  movements  of  head  and 
body.  But  these  must  be  regarded  as  independent  symptoms,  whieh 
do  not  arise  out  of  the  neuritis,  although  they  may  or  may  not  be 
due  to  the  same  cause  as  it.  They  may  precede  or  follow  the 
nemitis,  as  well  as  accompany  it.  Such  variation  depends,  so  far  as 
the  brain  is  concerned,  on  the  part  of  it  which  is  damaged,  and  th^ 
isolation  or  extension  of  the  diseased  action. 

Still,  neuritis  may  spring  forth  and  be  fully  developed  without  the 
least  symptom,  other  than  that  of  impaired  or  lost  sight,  there 
being  no  accompan^'ing  head  or  spine  disorder.  Notwithstanding 
this,  my  ow*n  conviction  is  that  neuritis  is  never  a  mere  local  optio 
nerve-change,  but  always  arises  out  of  encephalic  causes  which  are 
oecaaionally  hidden.     I  will  again  allude  to  this. 

Ophthuimmcopie  or  objective  st/mptoms  of  ueurUis,  These  are  pre- 
cisely the  physical  changes  which  occur  in  inflammation  of  any  large 
nerve,  but  they  can  be  seen  dming  life  only  in  the  eye ;  and  the 
optic  disk,  as  the  optio  nerve-end,  is  particularly  favourable  for 
their  display.  They  are  the  cardinal  signs  of  inflammation  in 
general  serous  effusion,  vasculai'  turgescenoe,  opaque  swelling,  pror 
liferation. 

The  (ikk  in  reddish  grey.  It  is  prominent,  pai*tioularly  on  the  inner 
side,  where  the  nexve  fibres  tm'U  over  more  thickly,  see  p.  303.     The 
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A  part  onlj  of  the  disk  maj»  for  a  short  time,  or  altogether,  show 
the  inflammatory  changes, 

Tlie  choToidea  generally  escapes  implication,  but  a  ring  of  it  around 
the  disk  may  be  thick  with  exudation,  while  the  retina  goes  free, 

Engorged  disk.  DifFerenoe  in  degree  of  optic  neuritis  induced  Grafe 
to  describe  a  variety  of  this  nerve-change  under  the  above  term*  He 
thought  that  he  had  made  out  a  special  form  of  disease,  and  that  he 
had  found  a  cause  for  it.  I  regard  the  engorged  disk  as  but  the 
beginning  of  neuritis,  or  a  slight  form  of  it  in  the  oouJar  end  of  the 
nerve,  /.t\,  a  stage  of  the  one  process  of  neuritis.  There  is,  no  doubt, 
a  different  aspect  between  it  and  marked  neuritis.  I  will  try  to  show 
this,  neoessaiily  recapitulating  a  little,  but  it  must  all  along  be 
remembered  that  the  distinction,  like  that  of  the  many  appearances 
of  optic  neuritis,  rests,  as  has  been  well  shown,  on  the  diljerences  in 
the  amount  and  colour  of  the  disk  opacity;  in  the  degree  and  kind  of 
the  disk  swelling ;  in  the  extent  of  the  vascular  turgidity ;  in  the 
predominauce  of  some  of  these  phenomena,  and  the  super  addition  of 
w^hat  may  he  termed  accidental  occurrenoes,  as  blood  extravasations ; 
and  appeiu'ances  expressive  of  retrogressive  metamorphosis  of  these 
and  inflammatory  products,  and  the  manner  in  which  these  mai-ksare 
combined  and  grouped. 

In  the  engorged  disk  the  redness  is  intense,  the  capillaries  being 
very  marked.  The  disk  is  defined  and  swollen,  the  one  side  being  very 
much  raised,  while  the  other  is  scarcely  elevated.  This  irregularity 
has  been  called  horseshoe  swelling.  The  central  blood-vessels  of 
the  retina  are  in  the  least  degree  concealed.  The  arteries  ai-e  seldom 
reduced  in  size,  while  the  veins  are  very  dilated  and  black.  They 
may  be  varicose,  and  are  very  tortuous  and  prone  to  hemorrhage. 
This  is  liable  to  be  confounded  with  prominence  of  the  disk,  frequently 
seen  in  high  hypermetropia,  especially  in  ehildron,  where  the  retinal 
yessels  are  curved,  and  more  so  at  the  upper  and  lower  portions  of  the 
disk.  The  retina  resists  implication.  It  is  said  by  a  few  men  who 
have  made  autopsies  that  the  inflammation  is  sometimes  confined  to  the 
disk,  and  limited  by  the  lamina  cribrosa. 

It  is  a  well-established  fact,  I  repeat,  arising  out  of  anatomical 
states  above  shown,  that  tlie  nerve  may  be  inflamed  without  the 
retina  suffering  in  like  manner.  Besides  this,  w^hen  a  neuritis  runs 
into  a  retinitis,  or  a  retinitis  into  a  neuritis,  the  morbid  features  of 
the  part  first  attacked  usually  prevail. 

In  the  full-developed  neuritis  the  disk  is  not  so  vivid  in  colour. 
There  is  an  admixture  of  grey,  with  marked  cloudiness,  and  the  disk 
boundaries  are  exceeded  and  hidden,  and  the  natural  shadings  of 
the  disk  are  no  longer  seen.     The  arteries  are  contracted,  the  veins 
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like  any  grade  of  retinitia,  might  oeoux  without  euoh  sjinptoins  as  in- 
tolerance to  light.  These  might  not  be  necessary,  it  is  said,  so  far  as 
neuritis  ia  concerned,  the  negative  sulyjeotive  symptoms  of  impaired 
sight  for  we^ks,  or  e^en  months,  although,  if  the  objective  symptoms 
do  not  pass  away,  impaii'ed  vision  usually  foUows*  In  my  own  prac* 
tice  I  do  not  meet  with  this  puzzling  state,  because  patients  with 
neuritis  do  not  oome  to  me  without  some  trouble  in  sight,  but  those 
who  seek  for  such  exceptional  cases  among  iudividnals  with  epilepsy, 
paralysis,  and  head  symptoms  of  all  kinds,  say  that  they  find  them/ 
The  only  explanation  is  this  :  the  neuritis  being  essentially,  at  first, 
disease  of  the  connective  tissue,  rather  than  of  the  nerve  fibres  them- 
selves, the  changes  in  such  tissue  are  well  shown  before  the  morbid 
products  have  choked  or  damaged  the  nerve  fibres,  by  pressure  or 
othermse.  If  the  sight  be  exceptionally  preserved,  never  becoming 
impaired,  of  course  the  conducting  nerve  power  has  been  unafi'ected. 
As  ophthalmologists,  we  need  not  entertain  the  question  in  any 
other  poiQt  of  view.  Many  cases  of  so-called  neuritis  are  but 
bypersBmia  of  the  disk,  neither  tbe  nerve  nor  the  optic  tract  being 
affected. 

It  is  well  known  that  central  vision  may  long  remain  unaffected, 
while  peripheral  vision  is  reduced,  I  strongly  suspect  that  the  peri- 
pheral defect  is  generally  not  detected  in  the  cases  of  supposed  perfect 
sight,  with  the  marked  objective  symptoms  of  neuritis.  On  the  other 
hand,  very  advanced  subjective  symptoms  of  defective  sight  occur  in 
neuritis,  from  but  small  objective  ones.  This  must  be  set  down  rather 
to  central  damage,  which  has  not  yet  had  time  to  show  the  effect  in 
disk  ohangeSj  than  injury  to  the  optic  nerve  fibres  without  objective 
symptoms. 

Certain  subjective  symptoms  are  to  be  expected.  Some  of  them 
are  no  doubt  due  to  the  nerve  inflammation,  and  some  are  due  to  the 
implication  of  other  parts  of  the  eye,  in  which  the  fifth  cranial  nerve 
plays  a  large  part.  I  will  give  those  which  I  have  seen,  and  in  the 
usual  order  of  their  development,  A  few  only  will  be  found  in  any 
individual  case.  Sensitiveness  to  light.  This  is  probably  due  to  the 
fifth  nerve.  Slight  pain  in  the  eyeball.  This  may  be  due  to  the  fifth 
nerv^e,  or  to  the  optic  nerve.  Subjective  appearances  of  light,  so* 
called  sparks,  or  flashes,  or  photopsia.  SubJ6c?tive  play  of  colours, 
colom'ed  spectra  or  ohromotopsy.  The  two  last  may  occur  when  there 
is  absolute  blindness,  and  even  the  eyeball  has  been  extirpated. 
Muscff*  volitantes.  Loss  of  acuteness  of  vision  in  any  of  the  zones  of 
the  visual  field.  The  most  distinct  point  uf  vision  may,  exceptionally, 
be  eocentric.  When  central  vision  is  not  acute,  a  patient  brings  his 
book  elofi©  to  his  eyes,  to  inoreaae  the  visual  angle,  and  looks  like  a 
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itroBger.  Some  of  ihose  who  take  an  opposite  view,  say  that  dissec- 
tions prove  their  opinion  ;  so  tliey  may,  if  only  the  disk  endtjf  the 
nerve  be  examined,  while  the  rest,  to  the  naked  eye,  appears 
healthy,  A  careful  inspec^tion  with  the  mieroscope,  when  there  ore 
no  coarse  symptoms,  of  the  nerve  origin,  tract,  chiasma,  and  nerve 
trunk,  is  needed  to  furnish  the  answer,  and  so  far  aa  I  can  aseer* 
tain,  when  adopted,  it  has  declared  against  the  individuality  of 
inflamed  disk. 

At  a  later  stage,  the  proliferating  nuclei  and  newly-formed  cells 
become  changed  into  groups  of  granules  and  colloid  masses. 

The  nerve  fibres  long  resist  implication,  but  they  become  thickened 
and  varicose,  break  up  into  fatty  granules,  and  are  quite  destroyed. 
Any  part  of  the  tract  or  nerve  may  be  more  inflamed  than  the  rest, 
but  whatever  may  be  the  intensity  of  the  inttammation,  It  is  seldom 
that  it  does  not  pass  through  the  entire  thickness  of  the  tract  or 
nerve. 

Symptoms  of  grey  atrophy  of  the  optic  mrve  comeqmnt  on  neuritis^ 
together  with  the  morbid  mmtomy  alteratiom.  The  atrophy  will  be  best 
seen  under  feeble  illumination  by  the  direct  method  of  examination. 
See  Hehnholtz's  Ophthalmoscope,  p.  284. 

Bluei^h  paktiess  of  t^ie  disk  without  atrophic  excamtion.  The  pale- 
ness is  due  to  the  disk  capillaries  being  lost,  or  more  or  less  covered  or 
masked  by  the  proliferated  conneotive  tisane.  But  it  depends  chiefly 
on  the  former  state,  being  more  of  an  anoemia  efleet.  The  whiteness, 
or  paleness,  or  blueish  whiteness  of  a  disk  at  any  time,  is  not  a 
symptom  of  tissue  morbidly  changed,  as  each  one  is  the  natural 
aspect  of  disk-connective  tissue,  more  or  leas  deprived  of  blood.  It 
does  not  express  an  actual  atrt>phic  state  of  the  nerve  fibres,  because, 
except  the  slight  metamorphosis  which  they  undergo,  their  removal 
oonstitutes  their  atrophy.  The  absenoe  of  excavation  depeudB  on 
the  pressure  of  pn:>literated  tissue.  Loss  of  transparency  of  the  disk 
prevents  the  central  blood-vessels  frum  being  traced  so  deeply  as  in 
health.  These  vessels,  reduced  in  number,  seem  laid  on  the  disk, 
rather  than  coming  out  of  it,  and  they  do  not  shrink  till  an  advanoed 
degree  of  atrophy  has  arrived. 

As  the  newly-formed  connective  tissue  comes  up  to  the  surface  of 
the  disk,  the  lamina  cribrosa,  the  nerve  boundary,  the  choroidal  and 
sclerotic  boundaries,  are  more  or  less  veiled,  the  disk  outline  Ls  not 
well  defined,  being  ragged  or  blurred,  as  if  surrounded  by  a  halo, 
and  not  readily  distinguishable  from  the  retina  whioh  is  generally 
slightly  clouded  immediately  around. 

Such  description  expresses  recent  atrophy,  the  first  destructive 
effect.     In  a  few  years  when  the  proliferated  connective  tissue  oon- 
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tutercles,  abscesses,  blood-clots,  hydatids,  sarcomas,  carcinomas,  as 
well  as  the  enlargement  or  thickening  of  any  part  which  thereby 
encroaches  on  the  intra -cranial  space. 

Intra-cranial  tumours  are  certainly  not  common,  but  there  is 
reason  to  believe  that  when  they  are  present,  they  seldom  fail,  at 
some  period  of  their  existence,  to  affect  the  optio  nerves. 

If  we  endeavour  to  explain  how  or  why  the  neuritis  is  developed 
in  association  with  tumours,  we  soon  get  out  of  our  depth  and  show 
our  ignorance.  In  the  hope  of  getting  some  facts  in  this  direction 
to  reason  from,  Dn  Allbntt  has,  vdth  much  labour,  learning,  origin- 
ality, and  ingenuity,  divided  the  intra-cranial  cavity  into  certain 
arbitrary  regions,  seventeen  of  them,  and  traced  as  far  as  he  could, 
the  ophthalmoscopic  and  other  symptoms,  objective  and  subjective,  of 
di^^ase  found  there.  Unfortunately  he  is  obliged  to  say,  **  Such  are 
the  facts  concerning  the  ophthalmic  signs  of  intra-oranial  tumours, 
so  far  as  we  know  them.  No  one  admits  more  readily  than  I  do 
how  few  these  facts  are,  and  how  difficult  it  is  to  build  up  any  thing 
upon  them.  Taking  the  chapter  as  a  whole,  the  reader  has  seen  that 
the  occurrence  of  optio  signs  is  so  uncertain  that  the  ophthalmoscope 
mil  give  no  encouragement  to  the  practitioner  who  takes  to  it  in  the 
hope  of  making  careful  thought  and  quick  sense  imnecessary<  On  the 
other  hand,  its  revelations  in  many  cases  are  of  the  greatest  value 
and  importance,  and  in  some  may  even  determine  a  diagnosis.  If  the 
subject  is  to  be  snocessfuUy  followed  up,  it  must  be  by  the  addition 
of  large  numbei's  of  carefuUy-observed  autopsies/*  This  industry 
is  not  lost,  ibr  in  it  many  workers  in  the  same  field  will  find 
many  close  approximations  to  truth,  and  assistance  for  farther 
discovery. 

We  cannot  tell  during  life  with  certainty,  whether  any  stage  of 
ueuritiB  means  the  presence  of  a  tumotir  strictly  so  called,  or  any 
other  morbid  state  in  the  head.  Still  less  can  we  tell  the  diseased 
cephalio  region,  the  whereabouts  in  the  cranium,  whether  it  be  in 
cerebrum,  cerebellum,  or  at  the  base  of  the  brain*  We  can  only 
infer  that  there  is  an  adventitious  product  somewhere.  The  position 
can  be  determined  only  by  evidence  other  than  the  neui-itis,  which 
no  more  loc^ilixes  it  than  any  accompanying  headache  or  vomiting, 
the  most  common  of  accompanying  s^Tuptoms.  Occasionally  one 
might  make  a  happy  guess,  after  a  thorough  scrutiny  of  all  the 
symptoms,  and  the  hist<:»ry  of  a  case.  It  is  on  account  of  this  uncer- 
tainty that  the  mere  clinical  side  of  any  instance  of  neuritis,  can 
never  form  a  valuable  and  full  record,  nor  be  safely  used  to  base  a 
theory  on.  A  post-mortem  examination  is  always  needed  as  a 
corrector,  and  so  it  is  that  "  our  very  interesting  cases  '*  date  from 
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T  found  that  all  the  precautions  provided  to  protect  the  artisanB 
fi^oni  the  etiect  of  the  lead,  Ts^ere  totally  disregarded. 

I  did  not  see  any  instances  of  paralysis  of  the  ciliaiy  muscle,  nor 
of  saturnine  retinitis.     Both  are  said  tcj  he  lead  poisoning  sytoptoms. 

Neuritk  from  memtntal  dkorder.  Existence  of  such  is  very  ques- 
tionable. 

NeuntU  from  syphilis.  Tins  ocoin^  in  the  secondary  fomi  of 
gypliilis.  It  would  seem  that  the  chief  difference  between  it  and  the 
neuritis  from  intra-oranial  syphilis  is  the  greater  tendency  for  the 
one  eye  to  be  attacked,  there  being  neuro-retinitis  rather  than  pure 
neuritis,  and  the  trunk  of  the  nerve  being  affected  in  an  asoending 
direction,  ascending  neuritis. 


PRIMARY   OH   WHITE   ATROPHY   OF   THE   NERVE   FROM   INTKA-CUANtAL 

INFLUENCES. 


This  is  80  called  from  the  whiteness  of  the  disk,  in  association 
with  the  shrivelling  of  the  nen'e,  and  the  supposed  development  of 
the  change,  without  a  preceding  inflammatory  stage.  Tlie  prcvaihng 
modem  pathological  opinion  is,  that  a  etate  of  inflammation  or  at 
least  of  hyperLemiu,  precedes  the  atrophy,  neither  of  which  need 
necessarily  appear  at  the  disk,  the  nerve  end*  It  is  probable  that 
both  often  appear  and  are  never  detected.  I  do  not  believe  in 
development  of  white  disk  atrophy  apart  from  an  abnormal  state  of 
the  optic  nerve  or  tract. 

Although  there  is  a  wide  distinction  in  a  morbid  anatomy  point  of 
view,  between  optio  neuiitis  and  white  atrophy,  the  conditions  which 
always  determine  the  one  or  the  other,  are  not  indisputably  settled. 
It  seems  at  times,  as  ii*  either  might  arise  from  the  same  cause.  I 
find  described  grey  atrophy  from  optic  neuritis,  on  one  side  of  each 
disk,  and  white  atrophy  on  the  other.  Wlien  I  have  proposed  to 
draw  pathological  conclusions  respecting  the  optic  nerve,  from  the 
conditions  of  neuritis  and  atrophy  in  other  nerves,  I  am  met  by  the 
statement  that  the  optic  nerve  is  perhaps  an  exception  as  one  of 
special  sense,  and  might  be  much  influenced  in  its  nutrition  by  the 
retina  as  atropine  centre, 

The  generally  assigned  origin  of  the  atrophy  is  nearly  always 
mechanical ;  such  as  iuterruption  to  the  nerve  nutrition  from  causes 
operatiug  at  the  base  of  the  brain,  tumours,  &c.,  dividing  or  crushing 
the  tract  at  its  origin  or  in  its  diroc*t  course,  or  so  influencing  the 
chiasma,  and  in  a  manner  less  marked,  hydrocephalus,  or  ventricular 


ATROPHIC   CT7FPING    OF   THE   DISK* 


1081 


llime,  and  thereby  the  production  of  an  anmmic  cavity,  which  affects 
the  normal  course  of  the  central  hlood-veseeb,  by  which  altered 
course  is  dcmonBtrated  the  oxietence  of  a  cavity.  ^ 

The  back  of  the  ca\*ity  is  the  lamina  cribrosa.     The  margin  iaM 
formed  by  that  of  the  retina  and  the  choroidea,  or  the  latter  singly* 
The  side  is  either  the  sclerotica  and  nerve-fibre,  or  connective  tissue, 
according  to  the  degree  of  tho  atrophy,  and  any  attendajit  tissue^ 
proliferation.  ^M 

The  excavation  or  cupping  is  shallow,  deepest  in  the  centre, 
although  it  may  be  very  wide.  It  is  shallow  because  the  lamina 
cribrosa  is  not  pushed  back  as  in  glaucoma^  where  the  excavation  is 
deep.  It  differs  besides  fi-oni  glaucomatous  excavation*  inasmuch  as, 
when  well-marked  by  much  loss  of  nerve-fibre  and  exposiu-e  of  the 
lamina  cribrosa,  the  eclerotic  ring  stands  well  out,  paiiicularly  on 
the  inner  side*  In  glaucoma,  this  ring  is  pushed  back,  along  mth 
the  lamina  cribrosa.  As  the  central  blood-vessels  have  not  to  climb 
'steep  walls,  on  account  of  the  form  of  the  excavation,  the  margin 
not  being  abrupt,  but  walls  which  are  gradual  and  sloping,  they  do 
not  show  much  displacement  at  the  edge  of  the  disk,  but  pass  over  it 
with  a  more  or  less  feeble  curve,  or  scarcely  any  appreciable  curve,  ■ 
Engorgement  of  the  veins,  so  common  at  the  edge  of  the  excava- 
tion in  glaucoma,  is  not  apparent,  Th©  reduced  blood-vessels 
may  generally  be  traced  from  their  entrance  through  the  lamina 
cribrosa  to  the  retina,  no  pai-t  of  them  being  lost  to  view,  as  in 
glaucoma. 

The  fullest  appreciation  of  the  atrophic  state  can  be  received  only 
when  an  opporiunity  occurs  in  the  same  person,  of  comparing  the 
diseased  eye  with  the  sound  one. 

In  the  beginning  of  the  atrophy,  an  oblique  oval  whiteness  is 
seen  in  the  disk,  remarkable  for  its  brightness.  This  surrounds 
the  prus  opticus  on  its  temporal  side.  The  brightness  extends 
and  becomes  circular,  but  never  goes  Iwyond  the  connective  tissue 
ring,  or  nerve  boundary  of  the  disk.  Ultimately  the  disk  becomes 
of  a  pale  white,  then  of  a  dull  cold  aspect,  like  satin  or  mother-of- 
pearl.  ^M 

The  mibjcetire  symptoms  differ  in  scarcely  any  particular  firom  those 
of  optic  neuritis,  so  that  what  has  been  said  respecting  them  applie 
here  also. 

The  prognmk  is  still  less  favourable  than  that  of  optic  neurit 
as  blindness  is  more  common,  and  complete  recovery  never  ensue 
Nor  can  I  say  that  improvement  is  even  met  with,  but  the  progress 
of  the  atrophy  is  often  arrested. 

The  Ireaiment  is  less  clearly  indicated  than  in  neuritis.     I  hATiAv©_ 
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The  aspect  of  the  atropliio  disc  does  not,  at  any  stage,  afford 
indication  by  which  it  can  be  told  that  the  atrophy  is  prog-ressing 
or  not. 

In  the  grey  or  eonsecutive  disc  atropliy,  all  the  layers  of  the  retina 
are,  more  or  less,  generally  implicated  in  atrophy^  and  retinal  detaoL- 
ment  may  ensue. 

Where  fi-om  intra-ocnlar  causes  the  retina  is  the  starting-point 
of  the  nerve  disease,  it  and  the  cihoroldea  are  earlj^  and  completely 
disorganized. 

Pnthologkal  pignientafion  of  the  due  occurs  (see  Natural  Pigmonta- 
tion,  p.  303)  most  commonly  in  atrophy  consequent  on  traumatic 
ophthahnitis.  It  is  due  to  the  escape  of  the  colouring  matter  of  the 
blood,  hcc^moglobin,  or  to  the  blood  itself,  passing  through  the 
walls  of  the  hlood-vesBels  under  conditions  of  congestion.  Or,  direct 
sanguineous  extravasation  from  rupture  of  the  blood-vessels.  Tlie 
ha3moglobin  is  chemically  converted  into  reddish-brown  br  black 
pigment  granules  and  crystals,  hacmatoidin.  Pigmentation  occurs 
too  in  the  retina  around  the  disc,  as  irregular  clumps,  or  offshoots, 
or  bodies  like  true  corpuscles,  or  patches. 

The  chief  atrophic  mark,  I  wish  to  lay  stress  on  this,  is  the 
reduction  in  the  number  ani  size  of  the  central  blood-vessels.  Only 
a  single  artery  may  remain,  and  pursue  its  course  without  a  branch, 
or  all  may  be  removed  from  sight,  and  only  a  few  small  veins 
remain.  I  have  seen  a  wliite  disc  from  lead  poisoning  without  a 
single  blood-vessel  of  any  size. 

Coiour-blindnfss  in  optic  nerm  atrophif,  Lebert  has  given  much 
attention  to  this  subject,  and  shown  that  with  the  atrophy  colour- 
ajjpreciation  is  defective.  He  finds  that  while  the  defect  is  mainly 
like  ordinary  colour-blindness  where  thei^e  is  no  nerve  atrophy, 
and  that  in  neuritis  without  atrophy  the  appreciation  of  colom'  is  not 
interfered  with,  the  loss  of  the  perception  of  red  is  about  the  first 
evidence  of  colour  impairment.  This  is  strange,  as  red  is  the  most 
exciting  and  positive  of  all  colours.  Blue,  the  coldest  and  mf)st 
retiring,  is  about  the  last  which  is  perceived.  Smtdl  coloured  spots, 
or  small  pieces  of  coloured  paper,  are  better  to  employ  the  test  with 
than  masses  of  colour. 

Some  cerebral  patholotjiatl  facts  in  (tsHOciafi^^^n  irlfh  luurifi^  trnt!  wilh 
atrophy  of  the  optic  nerre,  must  be  given. 

Paraplegia  existing  with  neuritis,  signiiies  biuiu  Ifcjbion  in  and 
beyond  a  hemisphere,  which  is  the  commonest  seat  of  the  causes  of 
neuritis.     Perhaps  the  corpus  striatum  is  involved. 

Disease  of  a  hemisphere  alone  doee  not  paralyze  any  cranial 
nerve. 

1     K 
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a  flection  of  sight  from  optio  neuritis,  an  epileptiforai  seizure  tegin- 
iiiiig  in  the  haudj  or  cheek,  or  foot,  we  may  onuelude  that  there  is 
disease  of  convolutions  of  the  cerehral  hemisphere,  opposite  the  side 
of  the  hod  J  on  which  the  convulsion  hegiiis,  and  that  the  part  of  the 
faulty  hemisphere  is  near  to  the  corpus  striatum. 

Temporary  defect  of  sight  occasionally  becomes  permanent,  usually 
through  the  sequence  of  optic  neuritis. 

Often,  in  cerebral  cases,  epilejisy  for  example,  there  are  found 
changes  about  the  discs,  such  as  silvery  streaks  along  the  blood- 
vessels, or  specks  on  the  vessels,  or  slight  obscurity  of  the  vessels 
just  beyond  the  discs,  or  a  sudden  bending  of  the  veins  just  beyond 
the  discs*  The  interpretation  of  these  appearances  is  doubtful, 
especially  as  to  the  jirobability  of  there  being  only  physiological 
pec  uhari  ties. 

While  neuritis  is  so  common  a  result  of  intra-cmnial  tumour, 
deafness  scarcely  ever,  perhaps  never,  ensues,  unless  the  tunxour 
producing  the  neuritis  compress  the  auditory  nerve. 


TEMPORARY   PARTIAL    TNTERRUPTIOK   TO   SlOirT. 


I  meet  with  this  as  a  part  of  the  general  debility  which  arises 
diuang  fevers,  or  subsequently  to  them,  or  any  exhausting  illness,  or 
lucmorrhage  at  parturition,  or  menorrhagia,  or  during  f»regnancy. 
This  is  distinct  from  the  loss  of  accommodation,  which  is  usually  an 
accompauiment  of  the  defective  sight,  but  may  exist  alone  and 
w^ithout  any  optic  nerve  impairment,  and  of  wldch  notice  is  else* 
w^hero  taken.  Thene  are  no  ocular  objective  signs.  Tlio  pupil  acts 
well,  and  the  interior  of  the  eye  is  not  abnormal. 

There  is  another  form  of  temporary  loss  of  sight,  that  without  any 
apparent  cause,  and  which  pathologists  say  may*  be  due  to  retinal  or 
cerebral  fatdt.  We  know  that  it  may  recur  occasionally  for  a  year 
without  any  bad  symptom  following.  Its  importance  must  be  judged 
of  chiefly  by  the  existence  of  any  objective  symptoms,  such  as  numb- 
ness of  the  Umbs,  unilateral  spasm,  &c»  With  such  association,  blind- 
ness may  be  exiiectcd* 

Temporary  coloured  %Hsion  is  mot  with,  imassociato^l  with  any 
other  defect.  The  remarks  which  I  have  made  about  the  second 
form  of  temporary  pai*tial  interruption  to  sight,  apply  here  also: 

4  A  2 
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its  movement,  and  produces  blindness.     In  one  case  similar  small 
analogous  tumours  were  developed  in  the  fatty  tissue  of  the  orbit. 

The  diagnostic  mark  by  which  it  is  to  be  distinguished  from 
simple  inflammatory  tumefaction  are,  irregularity  in  disc  promi- 
nence, variety  in  light  and  shade  in  the  enlarged  parts,  distention 
of  the  sclerotic  ring,  and  abruptness  of  the  walls  which  separate  the 
timiour  from  the  neighbouring  healthy  retina. 
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freflt  of  the  effeot  of  infljimmation  in  the  retina,  ami  tlieii  the  more 
marked  alterations,  or  excess  of  changes,  or  prominence  of  any  such, 
occitning  in  this  or  that  tissae,  as  varieties  under  respective  special 
heads. 


ACUTE    NEURO-KETINtTiS    IN     PULL     DKVELOPMENT,     USUALLY     UALLKll 

INFLAMMATION    OF    THE    RET1^A. 


This  headings,  which  iiicliidos  optio  di^r  iuflamniatioD^  is  based  on 
elinicul  fat^t,  I  never  saw  au  unequivocal  instance  of  retinitis  in 
which  the  optio  disc  waa  not  more  or  less  involved  in  the  surrounding 
inflammation.  No  dogi*ee  of  optic  neuritis  can  occtu*  without  the 
retina  participating,  in  at  least  as  res^jtects  some  blood-vessel  abnorm- 
alities; since  the  retinal  vessels  pass  through  the  optie  nerve  and 
disc;  and  occasionally  retinal  haze,  or  opacity  just  fu'ound  the  disc, 
and  the  moat  intense  retinitis  may  be  a  sequel  to  optic  neuritis.  See 
page  1074.  Still  we  may  speak  of  optio  neuritis  as  an  entity.  We 
CMxnnot,  however,  in  a  like  sense  speak  of  retinitis,  since  in  intlamma- 
tion  of  the  retina,  not  grafted  on  optio  neuritis,  and  probably  not 
therefore  of  cerebral  origin,  and  developing  in  a  proliferating  pro- 
cess, the  inflammatory  action  invtuiably  spreads  to  the  disc. 

It  is  true  that  the  disc  is  rarely  so  markedly  aileeted  as  in  original 
and  isolated  neuritis.  I  have  said,  at  page  1075,  that  when  a  neu- 
ritis nms  into  a  retinitis,  or  a  retinitis  into  a  neuritis,  the  morbid 
features  of  the  part  hist  attacked  usually  prevail.  In  this  I  recog- 
nise retrogressive  neuritis.  How  far  up  the  optic  nerve  the  inilam- 
matory  action  may  travel,  I  know  not. 

It  must  ever  be  remembered,  as  respects  this  parcelling  of  diseases, 
that  we  are  frequently  dealing  with  arbitrary  divisions  absolutely 
necessary  for  methodiotd  study,  but  wliich  are  scarcely  otherwise 
sanctioned. 

It  has  long  been  recognised  in  neuro-retinitis  that,  although  nono 
.  of  the  retinal  layers  escape  in  the  attack — how  coiUd  they  in  a  st  ruc- 
turo  so  tliin,  so  liberally,  and  generally  supjjlied  ahnos^t  exclusively 
by  one  arterial  tnmk  Y — inflammatory  proliferation  of  tlio  ot)nneetivo 
tisfeue  framo*worlv,  fatty  degeneration,  and  sclerosis  are  not  usually 
equally  epread  tliruugh  its  entii^e  thickness,  hut  ai-e  more  apparent, 
sometimes  in  one  part,  sometimes  in  another. 

Tlie  limiting  membrane,  and  what  is  called  the  external  limiting 
membrane  of  Max  Sehultze,  and  described  by  him  as  **  spongy  con- 
nective tissue,"  neui*oglia,  lying  between  the  external  granuLor  lay*tr 
and  the  layer  of  rods  and  oones,  but  not  noticed  in  the  **  Anatomical 


,  m  nnU  ittadk  of  ntznitii,  fbr  m  a  limoitf 
,  tilt  entire  retui%  ▼xtreousbodjrt  nd  i 

LmM  pf  dim  md  rdmal  tmmpmtmitt  to  an  exteat  tbjjthi 
Mlight  haoncAi  i^  miirifrf  grejnflM  or  dotulineff^  which 
r»l]jd  opaciijr.    Tltb  hmiff ,  &e.,  mo^  bo  diipooed  oror  the  ] 
r/T  ricoapy  Imt  a  port ;  whon  portisl^  the  region  of  the  maioula 
would  mxffer.   In  irtthor  cooo  it  might  be  uniform  or  mottled,    £tt 
rMinitjn  ij>  ieldom  oloowhoro  lo  well  marked  as  at  the  macula  hfl 

Tho  rlijio  ia  nwolliin,  hjpera&mic,  and  irregular,  with  loos  of  onS 
9oiT}(jwhfit  an  tn  ofitic  tieuiitis,  only,  at  thero  ia  less  exudation  tJ 
in  it,  tito  pathological  changeo  are  leei  marked. 

T/ie  retinal  arieritn  mai/  or  may  not  be  coniracUd^  hut  the 
always  jitU^  durk^  and  Ujriuoug,     Both  of  theee  systems  of 

voii<i(^U  may  be  more  or  le»s  hidden,  and  not  capable  of  being*    

to  iht^r  nirnHlcjjitionH,  The  manner  ia  whidi  they  are  obscured  i 
tfihirtthlo  indication  of  the  extent  of  the  inflammatory  product 
iMfiit  iii  tho  rf)tina  and  thereabouts.  This  may  be  said 
plruiaiion  about  it,  Whfre  the  ramiiicationa  of  the  blood-rea 
ohiriily  ob»<nin»d,  and  mich  divisions  are  mainly  in  the  nervo- 
layer,  it  j«  caMmui  thai  thf3  limiting  membrane  and  the 
n'final  layf*r«  fu'o  iilToctod-  Wlioro  the  blood-vesselfi  are  seeuj 
rthly  in  tli(M*r  ooorHcfi,  alMiough  blurred,  lying  as  if  on  opacitj 
po«t<>rior  lijiiitin^  mombranB  of  Schultze  and  the  poslGrior  retj 
layttm  ai*»!  I'liirHy  rtlff*  ti'd.  Whore  tlie  bbxid-ve&eels  in  general 
Vory  inunli  t*WMirocI,  tho  (jntiro  retina  h  imiforDily  inflamed,  at  v| 
time  their  li'unkH  apf>oar  to  bo  reducod  in  number.  ■ 

1  la/iiH'.Hri  t^f  tUfi  vitrf'(nm  IhhIj,  liytilitis,  which  vimes  in  de|2Te0,1 
vt'ry  mui'h  iutluenw  tho  ophthaJiuoscopio  appearance  of  an  iinilan 
retina*  and  may  even  hide  tho  fundus  aliogether.  It  must  always 
aMUnuHl  timt  witli  any  dojtjroo  uf  byalitis  the  retina,  at  le 
nntoiiMr  |Htrfi*iii.  is  iiifhiniid.     Hyalitis  ijs  never  abi^ent  in 
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wliieli  begins  acutely.  Whoro  tlie  hjalitis  has  not  appeared,  as  iu 
i^hronic  retiuitis,  it  may  show  itaelf  if  aoute  exacerbation  arise. 

If  nenro-retinitis  be  not  cheoked  other  transformations  appear. 
The  retinal  eluu^Iiness  increases,  whereby  the  choroidea  is  veiled  so  as 
to  show  only  a  faint  redness,  or  is  so  hidden  that  the  fundus  is  of  a 
dull  complexion,  or  yellow  grey.  With  the  increase  of  retinal  opacity, 
the  optic  disc  is  always  proportionately  obscured. 

Uwmorrhaye  is  not  tincoituHon.  It  is  a  very  prominent  symptom  and 
must  be  well  considered.  It  is  rare  in  the  disc  as  oompaix-d  with  its 
presence  in  the  retina* 

Extravasuted  blood,  as  seen  under  the  ophthalmoscope,  can  scaniely 
be  mistaken.  Its  aspect,  whether  bright  red  or  dark  red,  is  aifeuted  by 
its  depth  in  the  retina,  the  physical  changes  which  it  has  produced  in 
breaking  up  the  retinal  elements,  the  kind  of  blood  elTused,  wht^ther 
arterial  or  venous,  and  the  age  of  the  extravasation  j  for  when  under- 
going absorption  it  displays  hues,  in  a  less  degree,  but  analogous  to 
those  we  observe  duiing  absorption  of  blood  on  the  surface  of  the 
body. 

The  extravasation  displays  several  forms.  Dot^  or  stippling. 
Splashes  of  striation  ;  which  streaking  depends  on,  or  is  an  eMect  of, 
the  blood  corpuscles  disposed  in  rows  between  the  bundles  of  nerve 
fibres.     Irregular  patches  with  sharji  or  blurred  boundaries. 

The  bleeding  may  occur  in  any  portion  of  the  retinal  area,  but 
there  is  a  tendency  for  it  to  issue  near  a  blood-vessel,  especially  a 
large  vein.  It  may,  too,  have  its  seat  in  any  of  the  retinal  layers ; 
and  this  situation  may  be  recognised  by  the  relative  position  to  the 
retinal  blood-vessels,  or  to  any  deposits  about  the  retina.  The  nerve 
fibre  layer  is  its  accustomed  seat. 

If  the  hajmorrhage  increase  the  tendency  is  for  the  blood*  to  pass 
backwards  oven  to  between  the  retina  and  the  choroidea,  where  the 
cfl'usiou  is  always  large,  and  but  rarely  forwards,  although  it  might 
burst  tho  niembrana  limitans  and  enter  the  vitreous  body. 

Hjemorrhage  may  be  the  chief  observed  ophthalmic  sjonptom,  and 
such  an  oecuiTence  is  generally  described,  I  think  incorrectly,  as 
ha^morrhagic  or  apoplectic  retinitis.  Its  symptoms  are  serous  exuda- 
tion, chiefly  in  and  about  the  disc,  dilatation  and  tortuosity  of  the 
veins,  with  extravasation  of  blood  in  one  or  several  positions  of  the 
retina.  In  an  exaggerated  case  of  the  kind,  the  disc  is  reddened  and 
nearly  hidden  by  the  blood,  while  radiating  and  striated  extravasa* 
tion  surrounds  it  and  the  region  of  the  macula  lutea,  Acoor^ling  to 
its  cause,  lot  me  take  an  illustration  rather  digressively,  say  disease 
of  retinal  arteries,  as  a  part  of  heart  and  arterial  disease  in  general, 
atheromatous  degeneration,  when  it  is  always  sudden,  the  arteries 
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does  not  ariss  from  tliis  till  middle  life,  and  far  tlie 
old  Bge*    Tliere  is  no  retinitis  in  sndi  casca. 

Exim-ocuktr,    Chroide  disease  of  the  kidneja. 
of  iha  heart  and  the  arteries.     Embolism  of  Uie  oential  art^sy 
retina  hefore  it  enters  the  eyeball.     H^motrliagic  diatlieais» 
u  said,  suppression  of  the  menses. 

Several  of  these  states  will  be  indiTidaallr  eooaidefed. 

The  question  of  pure  retinal  hjemoirhage  in  middle  life  and 
being  a  precursor  of  cerebral  apoplexy,  is  one  which  I  shall  not 
into  more  than  saying  that  such  association  has  been  verified  on 
oecasiooB. 

Markn  or  9pofff,  ineorrectly  called  exudations,  occur  in 
retina.  They  look  in  the  hazy  or  semi-opaque  membrane  like 
dots  scattered  in  groups,  or  as  dull  glistening  patches,    tThe 
be  ])artially  obscured  by  them   and  portions  of  the  ehoroidea 
Their  nature  will  be  spoken  of  in  the  Stotion  '*  lictinitia  Alb 
rico,"  in  which  affection  they  are  a  marked  characteristic, 

Detnrhifieni  of  the  retina  from  the  choroidm  ensues  as  an  un 
eveut  at  a  late  period  of  the  ueuro*  retinitis. 

There  are  no  external  objective  sijmptonm  so  long  as  retimtia  i 
oomplicttted  with  inflammation   of  any  other  ocular  tissue, 
know   that   there   may   for  a   time   be  isolated   retinitis,    a 
structure  airection  accounted  for  by  the  manner  in  which  tlie 
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Hi  supplied  with  blmid*  It  is  then  found  that  the  periphery  of  the 
pBtina  suffers  less  than  the  centre.  I  repeat  what  I  have  said  else- 
mhBre,  that  the  retina  ie  the  only  eonstitnent  portion  of  the  eye- 
Imll  which  is  ever  solely  inflamed.  As  soon,  however,  as  retinitis 
intensifies,  other  parts  of  the  eyeball  invariably  participate,  the 
whole  of  it  may  inflame,  in  either  case  abundant  external  objective 
BymptomB  are  manifested,  There  is  then  ophthalmitiB.  I  must 
take  this,  the  earliest  opportunity  which  occurs  to  me,  to  say  that 
*'OphthalmitiB,"  as  described  in  Chapter  XXXIV.,  should  have  been 
headed  Ophthalmitis  with  Suppui*ation,  because  it  does  not  iticlude 
ophthalmitis  without  it,  and  such  is  common  enough  and  frequently 
spoken  of  by  m©  when  I  wish  to  express  general  inflammation  of  the 
eyeball,  by  some  surgeons  called  pan-oplithalmitis. 

Siibjeciive  Sf/mptoms,  Retinitis  is  generally  discovered  only  by 
these.  They  are,  haziness  or  fogginess,  which  may  so  increase  that 
by  low  illumination  there  is  scarcely  any  useful  sight.  In  equal 
step  with  this,  the  quality  or  acuteness  of  direct  and  indirect  vision, 
is  reduced.  The  visual  field  is  contracted  in  proportion  as  the  optic 
nerve  fibre  element  in  the  retina  is  implicated.  Blind  spots  in  the 
visual  field  or  scotomata,  marked  loss  of  vision  in  any  particular 
«one  of  the  field,  whether  oentrio  or  eccentric.  Distortion  of  objects 
looked  at,  especially  in  their  outline,  and  other  subjective  symptoms 
of  neuritis  of  which  I  have  spoken  at  p.  1077.  Loss  of  visual 
range  bo  that  the  eye  and  the  object  miist  be  approximated.  A 
rare  symptom  is  minifying  sight,  by  which  objects  look  smaller 
than  they  really  are.  It  is  called  micropsia.  The  cause  is  unknown 
although  there  are  theories  respecting  it.  At  last  only  quantitative 
peroeption  of  sight  may  remain.  The  eyeball  feels  full  and  it 
may  throb.  Intolerance  to  Ught  and  pain  are  not  necessary 
symptoms  in  pure  retinitis.  They  are  mostly  complained  of  in 
tho  acute  forms,  and  are  developed  In  proportion  as  the  retinitis 
becomes  complicated. 

But  a  few  years  ago  it  was  taught  that  intoleranoo  to  light  was  a 
leading  feature  in  retinitis.  Now  wo  know  that  the  Intolerance  i» 
due  to  ciliary  irritation,  something  superadded  to  the  retinitis.  Bee 
p.  1062. 

The  effect  of  retinal  changes  on  sight,  be  the  cause  what  it  may, 
will  mainly  depend  on  the  region  of  the  retina  chiefly  affected.  Dis- 
turbance about  tho  macula  lutea,  or  extending  over  an  area  includ- 
ing the  macula,  always  destroys  the  power  of  central  sight,  and  it  is 
just  this  part  In  which  repair  is  least  likely  to  oceur.  So  long  as  the 
macula,  the  most  sensitive  spot,  corresponding  to  the  axis  of  vision, 
escapes,  direct  central  or  perfect  vision  may  remain,  although  thu 
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Three  conditions  are  indicative  of  the  atrophy  :  1st,  Grey  or  white 
degeneration  of  the  optic  disc,  ^ith  absence  of  the  central  lilood- 
Tesselfi  of  the  retina,  or  reduction  of  them  with  attenuation  and  loss 
of  most  or  all  of  their  branohes,  white  lines  sonietimes  supplying  the 
places  of  those  which  have  tlisappeared,  2ndlj,  Loss  of  retinal 
retlection  with  thinness  ironi  attenuation,  whereby  the  ohoroidea, 
which  is  always  anaemic,  is  better  seen*  The  Iocs  of  the  entire  system 
of  blood-vessels  is,  I  susj^eot,  the  chief  cause  of  the  transparenoy* 
Exceptionally  tliere  is  a  little  thickening  of  the  retina  around  tiie 
optic  disc.  3rdly,  Pigmentation  on  the  external  surface  of  the 
retina,  in  scattered  shoots  along  the  course  of  the  remaining  blood- 
vessels or  their  sites,  or  around  the  optic  disc*  and  sometimes  on  the 
anterior  part  of  the  retina.  Deposits  of  crystals  of  cholesterine  have 
been  seen. 

Partial  atmphy  of  (he  retina  may  ensue,  by  which  some  parts  are 
unmistakably  destroyed. 

There  is  certainly  no  proportion  between  the  ophthalmoscopic 
symptoms  and  the  state  of  the  sight.  With  much  retinal  alteration 
there  may  be  useful  vision,  and,  on  the  contrary,  i^nth  little  apparent 
disturbance,  sight  may  be  almost  extinct.  This  is  to  be  accounted 
for,  I  suppose,  by  the  nerve  fibres  almost  escaping  while  the  con- 
nective tissue  suffers  severely. 

The  acute  and  chronic  stages  of  nrntro-retinitk  have  Uttle  diflTerence 
in  their  vascular  complexions  beyond  that,  in  the  latter,  the  enlarged 
and  tortuous  veins  have  the  most  impressive  eflect.  With  much 
inflammatory  product  they  are  forced  in  difierent  planes,  as  in  the 
much  thickened  optic  disc,  in  optic  neuritis, 

Slight  attacks  of  rdinitis  occur ^  in  which  there  is  less  retinal  opacity, 
less  vascular  excitement,  with  less  gorging  of  the  retinal  veins,  in 
which  too  hicmorrhage  is  absent.  The  subjective  symptoms  are  not 
very  marked  ;  perhaps  there  is  only  slight  haziness  of  sight. 

In  the  duration  also  of  retinal  inflammations  there  is  much 
variation, 

Camcs  of  neuro-retiiiitis.  Pure  nexiro-retinitis*  is  a  s^inptomatic 
affection  depending  on  some  general  disorder,  such  as  Bright's 
disease,  or  8}^>hili8,  &c. ;  but  this  must  be  understood  to  apply  more 
to  the  commencement  of  the  inflammation,  for,  except  in  Bright "s 
disease  and  in  leukemia,  other  structures  of  the  eye  ai'e  soon  impU- 
cated,  and  choroiditis,  as  well,  is  always  prominent. 

^Vhat  is  called  fimctional  irritation,  that  is  the  eflect  on  the  eye 
of  direct  sun  rays,  or  the  direct  rays  of  artificial  light,  as  experienced 
by  cooks,  stokers,  &c.,  or  the  intense  reflection  of  such  rays,  aliects 
the  retina  chiefly  as  a  paii  of  the  inflammation  of  the  interior  of  the 
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of  rainuto  close  sight,  and  for  wliich  vtAiaf  oannot  be  obtained  from 
optical  appliance. 

A  pcnvmeiUar  retinitis^  fii'st  described  by  M.  Iwanoff  and  eon- 
firmed  by  two  or  three  observers^  must  be  noticed.  It  can  only  be  a 
very  exceptional  state,  as  so  few  persons  appear  to  have  seen  it.  Its 
ebief  characteristic  appears  to  be  proliferation  of  the  connective 
tissue  in  the  conrse  of  the  central  blood-vessels  and  on  the  vessels,  by 
which  they  assume  the  appearance  of  white  lines  with  a  central 
streak  of  blood.  Varying  the  direction  of  the  ophthalmoscope,  so  as 
to  obtain  a  lateral  view  of  the  blood-vessels,  is  advantageous.  The 
disc  is  cloudy,  and  cloudiness  passes  into  the  retina  in  the  direction 
of  tho  vessels.  It  is  said  that  a  true  clinical  picture  has  not  yet 
been  ascertained,  that  is^  agreed  on. 

Dissection  showed  seruus  transudation  in  the  retina  which  sepa- 
rates its  elements  %vithout  spoiling  their  function.  The  external 
layers  of  the  central  blood-vessels  changed  into  round  or  fusiform 
nuclei,  fonning  a  di&tinct  sheath  which  passed  from  the  disc  to  their 
termination*  The  veins  less  thickly  coated  with  nuclei  than  the 
arteries.  The  blood-vessels  thus  changed  projected  from  the  retina. 
It  18  attempted  to  be  shown  that  this  differs  from  fatty  degeneration. 
The  nerve  elements  slightly  changed  during  the  acute  period. 

A,  cirmmscnbed  retinifi^  has  also  been  spoken  of  in  systematic  eye 
hooks.  It  is  to  be  recognised  by  pathological  changes  round  about 
the  macula  lutea.  First  hypertemia,  then  ensues  a  yelhmieh  blue 
or  greenish  hue.  The  retina  around  is  partially  cloudy.  The 
objective  symptoms  ore  central  scotomata.  This  is  evidently  but 
neuro-retinitis^  in  which  the  inflfimmatory  etfeets  are  not  imifonnly 
deposited,  and  to  which  allusion  has  been  made. 

Treatment,  We  must  attend  to  the  so-called  general  principles, 
including  rest  to  the  body  and  to  the  eye,  the  reduction  of  preter- 
uaturid  heat  in  and  about  the  eye  by  cold  applications^  alleviation 
of  pain*  by  local  anodynes  apphed  eutaneously  or  subcutaneously, 
and  attention  to  any  prominent  associated  general  symptom.  We 
must  further  take  as  a  guide  for  curative  attempts,  the  cause  of 
the  retinitis.  Under  the  several  varieties,  therapeutic  measures  will 
be  discussed. 

Traumatic  retinitis,  as  a  part  of  traumatic  ophthalmitis,  whether 
arising  from  operations  or  accidental  injury,  has  been  considered 
respectively  in  its  proper  place. 

Retinitis  from  functional  irritation  should  be  met  by  the 
removal  of  the  exciting  ca.use  and  an  endeavour  to  reduce  any 
subjeotive  or  objective  phenomenon. 
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only  distingiuBbing  mark  of  nephritic  retinitis.  Several  of  my 
patients  have  died  from  alhuminuria,  without  any  farther  eye 
misckief,  hecatise  there  has  been  no  time  for  any  other. 

Wliitish  grey,  or  bright  yellow,  or  buff-ooloured,  or  absolutely 
opaque,  and  always  slightly  raised  marks  or  spots,  with  irregultir 
borders  and  some  streaking,  form  iu  the  cloudy  and  swelled  retina 
around  the  disc.  I  have,  it  will  be  remembered,  spoken  of  these  as 
symptoms  of  neuro-retimtis,  and  promised  to  explain  them.  Some 
small  brilliant  dots,  as  constellations,  romid  and  about  the  macula 
lutea,  and  a  few  more  widely  scattered,  generally  coexist.  They 
ore  mixed  up  with,  and  partially  covered  by  the  blood-effusion, 
which  may  modify  their  colour.  Their  posterior  position  in  the 
retinal  layers,  is  proved  by  their  being  behind  the  blood-clots,  and 
behind  the  central  retinal  blood-vessels*  Rarely  only  do  they  appear 
antecedent  to  hsemorrhage.  These  spots,  or  second  retinal  charactcr- 
istiGS,  ranging  in  size,  number^  and  position,  may  increase,  and  some  of 
them  run  together  and  form  a  large  blotch,  or  they  may  unite  in  a 
belt  around  the  disc.  In  any  case  of  their  presence,  a  little  spao© 
generally  intervenes  between  them  and  the  disc.  Their  edges  may 
be  well  defined.  As  an  effect  of  contrast  they  make  the  disc  look 
very  red.  The  dots,  too,  in  stellation,  may  coaleece  into  dumps  and 
join  the  belt. 

Fully  developed  optic  neuritis  may  precede  any  retinal  changes, 
or  accompany  them,  but  it  is  never  a  neuritis  without  complication  at 
some  time  with  the  eharaoteristies  of  the  nephritic  trouble. 

There  are  no  proper  outward  objective  symptoms, 

Snhjeciire  Sf/mpionm  are,  loss  of  acuteness  of  sight  with  cloudiness, 
or  darkening  of  tho  visual  field,  with  or  without  peripheral  contrac- 
tions of  it,  or  marked  interruptions  in  its  area.  They  are  sudden  if 
haemorrhage  occur  about  the  macula  lutea.  But  there  ai'e  no  symp- 
toms of  this  kind  proper  to  the  retinitis  by  which  it  can  be  properly 
known. 

Both  eyes  invariably  suffer,  not  necessarily  eimultaneou^ly,  atid 
never  in  the  same  physical  degree,  but  they  are  always  typically  alike. 

"NYliere  tho  characteristics  are  not  well  marked,  it  may  not  be 
possible  to  make  a  correct  diagnosis,  unless  the  kidney  symptoms  bt* 
reHed  on. 

The  ocular  compUeatiom  are,  hyalitis,  not  always  present. 

Morbid  amiforny  erplatuifion.     This  need  only  be  very  short. 

Enough  has  been  said  about  haemorrhage. 

Serous  and  fibrinous,  or  at  least  coagulable  fluid  and  proliferateil 
connective  tissue,  cause  the  cloudiness  of  the  diso  and  the  retina, 
particularly  its  centml  paits. 
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idney  disorders  is  a  matter  of  no  practical  interest  to  us  as 
opht  h  aim  ol  ogista . 

Pr^ibaLly  tlie  next  discovery  iu  tlds  Bubject  will  bo  structural 
alterations  in  tlie  tract  and  in  the  post-ocular  portion  of  the  optic 
nerve,  as  in  neuritis. 

The  fre{^uent  oecnrrence  of  hypertrophy  of  the  heart  in  Bright's 
malady  does  not  concern  us  in  this  in<|uiry, 

Hicmorrhagic  retinitis,  that  which  I  am  considoringj  hns  been 
described  as  occurring  in  diabetes,  but  not  sufficiently  authentic  for 
me  to  accept  the  report, 

T/ic  coursr.  It  is  eoufidently  stated,  I  have  no  practical  knowledge 
in  the  matter,  that  nephritic  retinitis,  in  association  with  scai'latina^ 
in  which  cloudiness  and  swelling  of  the  disc  and  surrounding  retina, 
with  the  alterations  spoken  of  as  occurring  in  the  central  blood- 
vessels of  the  retina,  may  he  completely  recovered  from^  if  there  be 
repair  in  the  kidney.  The  same  is  said  of  retinitis  in  association 
with  the  albuminuria  of  pregnancy. 

Inflammatory  development  from  the  beginning  is  commonly 
chet^uered  by  temporary  arrests  of  progress,  or  even  of  repair,  and  by 
htemorrhage.  To  this  is  the  alteration  in  vision  due,  patienta  seeing 
some  days  better,  some  days  w^orse. 

After  the  fatty  changes  in  the  connective  tissue,  the  whitish  spots 
may  so  far  clear  up,  and  the  blood-spots  may  so  far  be  absorbed,  as 
to  allow  the  central  retinal  blood-vessels,  and  the  choroidea  with  its 
changes  to  bo  seen.  So-called  anfomie  disc  and  retina,  but  really 
an  atrophic  state  supervenes.     Hclerosed  parts  seem  not  to  alter. 

Detachment  of  the  retina  occurs.  I  have  not  seen  it  as  a  con- 
sequence of  the  atrophic  state,  but  only  during  active  inflammatory 
conditions  of  the  retina. 

Treatment.  Of  course  degenerated  tissue  cannr>t  be  repaired,  and 
there  is  nothing  to  be  done  for  it.  If  there  seem  any  i-easonable 
st'ope  for  the  application  of  the  treatment  which  I  have  ad\Tsed  for 
nemitis  or  neuro-retinitis,  it  should  be  adopted. 


TEMPOHARY    UR.^MIC    RLIXDXESS    AN    EFFECT   OF    ALBUMINURIA. 


llie  circulation  of  urine  in  the  blood,  one  of  the  consequences  of 
Bright^'s  disease*  may  produce  temporary  dimness,  and  even  loss  of 
the  jverccptiuu  of  Hght*  This  was  clearly  nuderstood,  so  far  as 
associated  with  scarlutina,  and  made  public  by  Ur.  Wells  in  London 
in  LHi2,  and  the  ailmirable  report  of  his  cases  shows  tliat  he  had  dis- 
covered all  the  ocular  and  cerebral  symptoms.     After  that,  when 
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inay  be  fortiiTiate  enough  to  examiiie  an  eye  in  wliioli  the  internal 
iiiflaTiimation  is  slowly  developing.  The  signs  then  are  a  mild 
neuro-retinitis,  with  oedematoius  infiltration  in  the  disc,  but  chiefly 
in  tho  retina  around  the  diso,  thereby  destroying  transparency,  by 
which  the  dise  margin  and  the  central  vessels  of  tho  retina,  both  in 
the  disc  and  far  beyond  it,  are  blurred.  There  are  neither  spots  nor 
htomorrhages.  There  is  never  at  any  stage  the  spotting  so  oharaeter- 
istie  of  the  retinitis  in  B right's  disease,  nor  indeed  the  hiemorrhage. 
I  tell  students  that  these  are  the  best  cases  for  studying  neuro- 
retinitis,  and  they  are  by  far  the  most  common  of  the  class. 

Already  the  sight  is  defective,  and  generally,  in  the  centre  of  the 
visual  field,  to  an  extent  far  beyond  what  might  be  expected  from 
the  state  of  the  retina  and  the  choroidea.  It  was  a  sad  puzzle  in 
former  times,  when  in  a  case  of  so-called  iritis,  with  but  the  faintest 
iris  changes,  a  patient  had  scarcely  any  useful  vision,  but  still 
surgeons  would  persist  in  believing  that  the  iris  was  the  focus  of  the 
inHaramatory  action,  and  few  in  the  present  day  are  aware  of  the 
fallacy. 

If  treatment  be  neglected  the  vitreous  body  becomes  haz}%  first 
posteriori}',  and  then  generally  opaque,  while  the  ophthalmitis 
develops.  It  is  here  that  hyalitis  is  best  studied.  We  may  be 
fortunate  enough  to  see  its  beginning,  always,  I  believe,  in  the  pos- 
terior part,  as  a  very  faint  haze  with  dota»  which  soon  collect  in  gi'oups 
and  are  ultimately  lost  to  view,  as  the  body  grows  more  hazy. 

When  the  severity  of  the  general  ocular  inflammation  is  reduced* 
and  the  fundus  can  be  seen,  effects  of  retinal  degeneration  and  of 
exudative  choroiditis  are  rarely  absent. 

I  know  that  there  may  be  a  slight  attack  of  syphilitic  inflam- 
mation of  the  eyeball,  almost  confined  to  the  choroid  and  retina; 
and  that  there  may  b©  a  recurrence  of  such,  as  there  sometimes  is  of 
the  more  advanced  stage  of  general  ophthalmitis,  but  this  is  very 
rare,  as  compared  to  the  onward  and  forward  movement  of  the 
intlammation,  till  we  get  marked  outward  objective  symptoms.  But 
it  must  he  stated  that  syphilitic  inflammation  of  the  eye  seldom 
relapses,  the  very  contraiy  to  rheumatic  infiammation. 

More  varied  and  extensive  pathological  appearances,  the  effeet 
of  syphihtic  inflammation  of  the  optic  nerve,  the  retina,  and  the 
choroidea,  and  the  retinal  blood-vessels,  are  met  with  than  in  any 
other  fonn  of  inflammation  of  such  parts,  and  this  accounts  for  the 
many  dissimilar  ophthalmoscopic  drawings  which  have  been  pub- 
lished to  illustrate  syphilis  of  the  retina  and  choroid,  and  the 
supposed  peculiarities  said  to  have  been  met  with  in  dissections, 
[^he   well-known   representation  of  Liebreich,   Tab.   x.  Fig.   1,   of 
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retina  being  more  affected  than  the  choroidea.     Spotted  retina  is  a 
tiame  Bometimes  applied. 

It  is  thought  bj  some  physiologists,  who  base  their  opinions  on 
the  mode  of  development,  that  the  fifth  or  epithelial  layer  of  the 
ehoroidea,  containing  as  it  does  a  single  layer  of  large,  well-formed, 
hexagonal  cells,  each  enelosing  a  nucletis  surrounded  by  pigmeotary 
matteri  belongs  more  to  the  retina  than  to  the  choroidea. 

In  my  description  of  acute  neuro-retinitis,  I  have  shown  how 
inflammation  has  a  selection  for  certain  parts  of  the  retina,  and 
that  when  its  posterior  layers  are  attacked,  the  choroidea  also 
suffers.  This  would  seem  to  be  exemplified  here,  if  it  be  not 
rather  that  the  retina  and  the  oboroidea  are  both  simultaneously 
attacked. 

Simple  as  retinitis  pigmentosa  is  to  be  understood  in  its  mere 
morbid  anatomy  aspect,  yet  owing  to  its  origin,  which  is  fcetal,  and 
its  not  generally  being  detected  in  infancy  unless  a  cbUd  be  born 
blind  with  it,  its  iusidiousness,  and  its  occasional  long  course  of  years' 
diu'ation  before  it  causes  enough  trouble  to  be  recognised,  no  one 
watches  a  ease  from  beginning  to  end.  Our  knowledge  is  built  up 
from  the  observation  of  cases  occurring  to  ourselves  and  to  others, 
and  to  some  post-raoiiem  exambiatioos. 

A  few  dots  of  pigment  in  the  retina  do  not  constitute  retinitis 
pigmentation.  Physiological  pigmentation  around  the  disc  has  been 
described,  and  I  have  not  failed  to  speak  of  some  acquired  pigmenta- 
tion in  optic  neuritis,  and  in  neuro-retinitis. 

I  proceed,  then,  under  this  understanding,  that  the  so-called 
retinitis  pigmentosa  is  a  foetal  chorio-nem-o-retinitis,  and,  so  far  as 
the  retina  is  concerned,  is  chiefly  developed  in  its  posterior  layer. 
That  the  affection  is  almost  always  binocular,  although  the  two  eyes 
ai'o  seldom  attacked  with  equal  severity.  That  it  has  a  centripetal 
progress,  appearing  at  the  nasal  periphery  of  the  fundus  oouli,  and 
extending  inwards,  which  progress  may  be  that  of  rapid  develop- 
ment, or  a  very  slow  one,  all  the  time  of  extending  spoiling  the 
sight,  till  about  between  the  tliirtieth  and  fortieth  years  of  age, 
when  it  culminates  in  blindness,  certainly  in  one  eye,  and  sometimes 
in  both* 

Ophthalmoficopie  sr/mptoms.  These  are  very  characteristic  and 
unmistakable,  although  no  two  eases  correspond  in  their  features. 
I  will  give  those  of  an  old  patient  whoDi  I  have  just  sent  for  and 
examined^  which  patient  is  thirty-two  years  old,  has  had  defective 
sight  from  his  birth,  has  lost  all  useful  vision  in  his  right  eye,  and 
sees  but  with  a  very  small  visual  field  with  the  left,  and  only  at  a 
short  range,  holding  objects  close  to  the  eye. 


4, 


IllTIKfTI^  FiaMBl^TOSA. 


l^•lllch  persons  with  a  very  limited  vi&ual  field  display  in  examining 
a  large  object. 

Sithj^ctke  symptoms.  Those  proper  to  the  retinitis  are  feeblene-fls 
of  retinal  j)ower,  eo  that  full  illumination  is  necessary  for  acute 
Bight,  hence  by  a  bright  Ught  the  eye  may  seem  to  be  normal  when 
it  is  really  defoi?tive.  This  loss  of  function  is  often  mistaken  for 
heraeralopia,  oontraction  of  the  \ai3ual  field,  a  defieiency  whieh  will 
bo  best  ascertained  by  an  examination  under  artificial  light.  Central 
vision  by  day  may  long  continue, to  be  acute  in  association  with 
severe  peri pli oral  coiit ruction,  but  afterwarchi  this  seeing  patch  is 
prone  to  grow  dim.  It  may  be  mentioned  that  in  this  regular  con- 
traoiion  of  the  field  we  have  a  contrast  to  the  iiTegnlar  contraction 
arising  from  optic  neuritis.  Again,  central  vision  is  rarely  so  sharp 
in  the  neuritis. 

The  range  of  accommodation  is  seriously  shortened  when  the  visual 
lii^ld  is  muoh  reduced.  Myopia  and  astigmatism,  are  not  uncommon 
compHcations. 

It  seems  to  be  ascertained,  without  doubt,  that  the  subjective 
symptoms  may  appear  before  the  pigmentation.  That  the  decrease 
in  visual  power  is  usually  in  equal  step  with  the  spotting  is  certain. 

Varieties  of  retinitis  pigmentosa  are  met  with*  The  objective 
symptoms  may  be  slight,  wiiila  the  subjective  ones  are  severe^  and 
viec  rend. 

Came.  Syphilis  has  much  laid  to  it,  an<l  perhaps  not  without 
just  cause.  In  many  cases  syphilis  has  been  traced  to  the  one 
or  tlie  other  parent.  Intermarriage  is  hirgely  blamed,  but,  as  I 
believe,  without  any  foundation.  Modem  investigation  shows  that 
healthy  cousins  wh«)  many  do  not  beget  diseased  ofi'spriug.  Un- 
healthy cousins  produ<*e  diseased  chilflren  ;  but  fiui'ely  less  could  not 
be  expected  from  diseased  pai-ents,  selected  under  any  ciroumstancea 
apart  from  iMjusanguinity.  But  in  general  we  cannot  fathom  the 
origin  of  it  in  any  bodily  disorder  of  the  pai^ents. 

There  is  nothing  peculiar  in  foetal  origin*  since  w©  know  that  all 
tlin  diseases  in  which  tlie  body  is  liable,  except  those  incidental  to  the 
full  developmcni  of  its  organs,  and  to  old  age,  have  been  found  to 
exist  at  biiih.  It  has  invariably  oocurred  to  me,  when  in  the  first 
instance  it  has  seemed  that  I  have  discovered  an  exception  and  been 
examining  a  ease  of  acquired  retinitis  pigmentosa,  ultimately  to  find 
that  frcim  cliildhood  or  youth  there  has  been  evidence  of  some  visual 
disturbance. 

Tlicro  are  records  of  several  children  by  the  same  parents  being 
aiHicted  with  this  disorder,  of  parent  transmitting  it  to  chHdy  of  other 
cijij  genital  defect,  coexisting  with  it. 
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Pigmentation  is  a  very  oommon  form  of  degenerEtion  of  mo«t  of 
Hie  tissues  of  the  body.  It  is  frequently,  too,  the  effect  of  inflamma- 
tory action,  l)rought  abont  by  some  changes  in  the  blood-vessels,  or 
the  circulation,  and  is  often  the  only  evidence  of  a  preceding  inflam- 
matory process.  A  new  growth  forming  in  or  about  a  naturally  ing- 
mented  tissue,  like  the  choroidea,  possessing  cells  endowed  with  a 
epeoial  power  of  secreting  colouring  matter  from  the  blood,  and 
stoiing  it  up,  16  nearly  always  pigmented ;  for  instance,  the  melanotic 
tinnours  of  the  choroidea.  Taking  these  several  circumstances  into 
consideration,  or  some  of  them,  and  allovdng  snflieient  credit  or  lati- 
tude  for  pigmentary  formations,  may  we  not  accoimt  for  pigment 
deposit  in  that  jtart  of  the  retina  which  abuts  on  the  choroidca  with- 
out resorting  to  the  theory  of  its  migratory  origin  f  The  pli}'sical 
di8X>osition  of  the  pigment  carries  signification.  It  is  laid  in  a 
ditfiise  form,  becomes  darker  and  granular,  hence  the  bone  corpuscle- 
like  form  of  it,  to  which  I  have  above  alluded. 

Serous  exudation,  proliferation  of  connective  tissue  and  sclerosis  of 
the  central  blood-vessels  complete  the  sum  of  the  morbid  anatomy 
changes.  The  greatest  tissue  destruction  is  in  the  posterior  retinal 
layers,  the  supposed  sensorial  nervo  elements,  and  which  loss  is 
i-eplaced  by  connective  tissue  that  shrinks  and  hardens.  The  nerve- 
tissue  layer  long  resists  destruction. 

The  arteries  are  more  aflected  by  sclerosis  than  the  veins.  By  this 
process  the  cahbre  of  the  vessels  is  decreased,  and  the  smaller  brunches 
become  closed,  and,  apart  from  pigmentation,  appear  like  wliite  net- 
work. The  general  etfeet  of  sclerosis  is  to  reduce  the  circulation  and 
to  give  an  atrophic  appearance  to  the  disc  and  the  retina. 

77ie  ehoroidal  chanijefi  are,  more  or  lesa  destruction  of  the  fifth,  or 
epithelial  layer  of  the  choroidea,  with  its  pigment,  thickening  of  the 
foui'th  layer,  the  elastic  lamina,  with  outgrowths,  generally  described 
as  warty  excrescences,  lymphoid  cells  in  the  choroidal  stroma,  exu- 
dative products  either  in  the  choroidal  stroma,  or  between  it  and  the 
sclerotica,  and,  according  to  Leber,  prominent  yellow  wliitiah  deposits 
in  the  region  of  the  ora  serrata,  composed  of  connective  tissue  and 
fatty  granules^  by  w^hich  the  retina  and  the  choroidea  are  glued 
together,  and,  ultimately,  atrophy  of  the  choroidal  tissue.  For  fringed 
pigment  around  white  choroideal  spots,  see  Choroiditis  Disseminata. 

Treatment,  Assistance  may  be  obtained  from  optical  appliances. 
To  recommend  with  confidence  definite  therapeutic  measiiri-^s  for  cer- 
tain of  the  retinal  and  choroidal  changes,  I  am  certainly  unable ;  yet 
I  do  not  think  that  retinitis  pigmentosa  is  beyond  the  pale  of 
treatment.  I  believe  tliat  I  have  checked  it  in  yoimg  persons  who 
have  shown  symptoms   of  inherited  syphilis  by  attending  to  such 
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By  th©  fiubjeotive  appearances  is  meant  the  so-called  pbosplienes, 
which  incbide  the  sensation  before  the  eye  of  sparks,  bright,  wbite,  or 
coloured  patches,  flames,  coloured  rings,  chromatic  clouds,  all  of 
which  may  partially  or  entirely  cover  the  visual  fieid.  These  are 
frequently  described  as  pliotopsia  and  ehromatopsy.  See  p.  1077  fur 
BO  me  furtlier  remarks  on  the  subject. 

By  the  subjeetive  effects  is  meant  duration  of  retinal  impressions, 
especially  from  bright  objects,  for  minutes,  horn's,  days,  or  even 
months ;  or  such  duration  that  the  impression  of  one  object  on  tbe 
retina  is  not  lost  before  another  is  received,  by  which  confusion 
arises,  and  it  may  be  that  objects  seem  to  dance,  and  so  produce 
di/^ziness* 

The  first  and  the  second  conditions,  although  mainly  separable,  as 
I  have  just  said,  are  sometimes  mixed  in  varying  inteus<iity. 

The  treatment  is  not  always  to  be  rationally  found,  because  many 
of  the  causes  of  the  affection  cannot  be  discovered.  It  is  vei-y 
reosonalvln  to  suppose  that,  in  the  absence  of  all  objective  symptoms, 
the  malady  has  its  origin  in  the  optic-nerve  appai^atus  posterior  to 
the  eyeball.  We  are  always  forgetting  how  much  of  this  apparatus 
lies  within  the  skull,  and  we  may  be  sure  that  a  gi^eat  many  sub- 
jective symptoms  which  we  cannot  account  for,  and  I  call  functional, 
as  if  all  symptoms  were  not  evidences  of  loss  of  fimction,  have  their 
origiii  in  the  optic  tract  and  in  the  brain.  Whence  arises  the  hypera?s- 
theaia  optica  in  concussion  of  the  brain,  in  fever,  in  headache,  in 
high  mental  excitement  after  the  shock  of  fear,  grief,  and  excessive 
fatigue,  the  eye  all  tlie  while  being  natural. 

Treatment.  Save  the  eye  from  any  influences  which  seem  to  affect  it 
prejudicially,  or  to  overtax  its  power,  and  endeavour  to  remove  any 
state  of  system  out  of  which  it  may  seem  probable  that  the  ooidar 
symptoms  arise.  So  long  as  the  eye  cannot  l»ear  the  full  eflect  of 
light,  it  should  be  protected  by  some  form  of  eye  shade,  for  which 
full  instructions  will  be  found  in  the  chapter  on  Eye  Shades,  p,  2u, 
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Pathological  condiliom.      To  Iwanoff's  researchee  and  extensive 

dissections  are  we  chiefly  indebted  for  what  we  know  in  this  matter. 
Nearly  all,  if  not  all,  of  tbe  morbid  change  can  be  verified  onl}*  as 
belonging  to  the  afleotion  by  post-mortem  insjiection.  By  this  I 
mean  that  the  disease  cannot  be  surely  recognised  in  life. 


EMBOLISM    OF   THE    CENTRAL    AKTERY    OF    THE    RETINA. 


We  must  remember  that  embolism  is  the  arrest  of  solid  substances 
circulating  in  the  blood,  by  blood-vessels  which  are  too  small  to  allow 
them  to  pass,  and  that  such  substances  are  numerous;  namely,  parasites, 
pigment  granules,  cancer  cells,  vegetations  or  calcareous  or  athero- 
matous masses  set  free  firom  the  valves  of  the  heart,  or  the  interior  of 
the  aHeries. 

The  laws  which  govern  embolism  generally,  will  materially  assist 
in  elucidating  the  objective  and  subjective  ocular  phenomena,  I 
will  make  sume  passing  allusions  to  them  in  the  eourse  of  the  follow- 
ing remarks. 

About  twenty  years  ago  Von  Grafe  told  the  world  that  he  had 
discovered  embolism  in  the  eye.  Since  then  between  thirty  and 
forty  oases  have  been  publicly  noticed ;  of  course  others  have  been 
detected,  I  iuelude  some  which  I  myself  have  seen  but  have  not  re* 
ported.  From  an  early  period  till  now  the  (X)rrectnes3  of  their 
diagnosis  lias  been  very  much  questioned  by  some  able  ophthalmolo- 
gists, because  the  meohaiiism  of  the  embolism  had  not  been  to  them 
satisfactorily  demonstrated,  and  necessarily  there  followed  lengthy 
and  tedious  controversy*  Among  the  objections  it  is  stated  that  the 
so-called  embolic  symptoms  are  but  the  effects  of  retrogressive 
neuritis,  with  abundant  morbid  products  by  which  the  central  blood- 
vessels of  the  retina  are  eomprc8Sf3d.  That  in  pure  embolus  the 
intimate  connection  between  the  retinal  aiieries  and  the  nutrient 
blood'  vessels  of  the  disc  would  prevent  a  permanent  reduction  of  the 
retinal  circulation  to  a  minimum.  That  there  is  not  even  temporary 
want  of  blood  in  the  choroidea,  or  any  other  [tarts  of  the  eyeball.  It 
is  better  to  leave  the  theoretical  objections,  and  toll  that  a  post- 
mortem examination  by  Sichel,  fils,  has  for  ever  settled  the  question 
that  true  embolism  occurs  in  the  central  artery  of  tlie  retina.  •'Ai'cbives 
de  Physiologie,"  1870. 

It  is  related  that  there  was  sudden  loss  of  sight*  Examination  of 
the  eyeball  revealed  scattered  retinal  hinmorrhnges,  the  largest  of 
which  occupied  the  macula  lutea.  The  disc  was  healthy.  After  a 
short  time  peripheral  sight  was  somewhat  restored,  so  that  the 
woman  was  able  to  read  No*  17  of  Jaeger's  test  type.  Vision  again 
rapidly  declined.  Then  the  central  artery  was  found  devoid  of  blood, 
its  branches  being  like  white  cords,  containing  here  and  there  slight 
coagida.     The  central  veins  were  slightly  dilated  on  the  disc,  but 
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peripheral,  sonietiinea  central.  Before  the  nutrition  of  the  retina  is 
interfered  with,  feeble  undulatory  movements  of  the  vGnous  blood 
may  be  seen  in  the  peripheral  vein  Vjranehes,  The  occasional 
general  fulness  of  the  main  trunks  of  the  central  vein  is  merely  that 
of  chronic  congestion*  It  may  occur  with  but  the  least  poBsihle 
degree  of  circulation. 

Secondary  tliromhi,  usually  called  olots,  may  form  in  the  veins. 

These  venous  conditions  depend,  as  regards  the  arteries,  on  the 
amount  of  obstruction  in  the  central  artery,  and  the  degree  of 
anastomosis  which  exists  between  the  nutrient  blood-vessels  of  the 
disc  and  the  branches  of  the  central  artery  beyond  the  spot  of 
obstruction  ;  and  as  regards  the  veins,  on  the  obstruction  or  not  of 
the  central  vein  in  the  optic  nerve  indirectly  by  the  distention  df  the 
embolic  artery,  and  on  the  facility  by  which  collateral  venous 
oii'culation  is  established. 

The  retina  soon  loses  its  transparency,  A  greyish  cloud,  I  suspect 
merely  cedema,  covers  the  disc  and  the  immediate  neighbourhood, 
spreads  around  the  macula  Intea,  and  follows  the  course  of  the 
central  blood-vessels,  hut  does  not  affect  the  extreme  equatorial 
parts. 

Next  follow  very  marked  alterations  at  the  site  of  the  macula 
lutea.  The  macula  itself  looks  like  a  htnmorrhagio  spot,  with  a 
circling  of  grey.  This  is  supposed  to  be  the  effect  of  contrast 
between  the  portion  of  the  fundus  of  the  eye  not  clouded  and  that 
which  is  80  affected. 

Later  changes  in  the  course  of  weeks  or  months  occur,  and  depend 
on  the  re-establishment,  in  some  degree,  of  the  arterial  circulation,  or 
its  continued  obstruction.  In  the  former  case  the  arteries  partly 
recover  their  calibre,  the  cloudiness,  even  that  around  the  macula 
lutea  disappears,  and  then  only  the  loss  of  disc  transparency 
marks  the  late  departure  from  health.  In  the  latter  the  disc 
atrophies,  and  so  does  the  retina.  The  blood-vessels  are  more  or  less 
missing,  and  some  of  the  thin  threads,  the  traces  of  those  wliich 
remain,  may  be  bordered  with  white  lines. 

Suhjeditc  Hpupfofm,  Sudden  cloudiness  of  sight,  or  contraction  of 
the  visual  field,  vfiih  more  or  less  cloudiness  of  the  fichl  of  direct, 
central,  or  perfect  vision,  generally  quickly  followed  by  bUndnass. 
But,  as  the  affection  is  monocular,  the  short  stage  of  impairment  of 
vision  may  not  be  noticed,  when  blindness  would  be  the  first 
8}Taptoni  discovered*  Again,  if  the  embolism  occur  in  the  night 
blindness  may  be  revealed  on  waking-  This  rapid  loss  of  retinal 
function,  from  the  reduction  or  cessation  of  the  retinal  arterial  bloofl 
supply,  is  but  a  pamltel  of  what  occurs  under  similai*  intemiptions  in 

4  r  2 


EMBOLISM   OF  CEKTRAL   ARTERY  OF  THE   RETINA.  1125 

but   the    contracted    arteiy  and  the    defect    in    the    visual    field 
remained. 

Knapp  gives  a  case  of  his  own,  and  runs  on  through  seventeen 
pages  of  descriptive  and  clinical  remarks.  The  tortuosity  and 
enlargement  of  the  veins  corresponding  to  the  occluded  eutery  is 
mentioned,  together  with  the  seeming  loss  of  continuousness  of  some 
of  them  at  the  disc. 

A  point  oti  which  he  dwelh  much  is  the  loss  of  pulsation  in  the  retinal 
vessels,  which  Imppen  to  he  obstructed  from  any  cause.  He  argues  after 
this  manner :  Pressure  on  the  eyeball  produces  visible  beating  of  the 
retinal  arteries;  obstruction  of  the  arteries  can  only  frustrate  the 
experiment ;  consequently  such  obstruction  may  be  safely  assumed  as 
existing  whenever  pressure  on  the  eyeball  fails  to  produce  pulsation. 
He  applies  the  argument  to  embolus.  This  requires  a  little  quali- 
fication. Some  arterial  circulation  might  continue,  provided  it  be 
feeble,  without  the  possibility  of  inducing  pulsation  by  pressure. 

Retinal  haemorrhage  producing  apoplectic  spots  of  different  sizes.  I 
have  purposely  waited  until  now  to  introduce  systematically  this 
contingency  of  embolism  in  the  eye,  already  alluded  to.  Hsemorrhage 
is  well  known  in  the  kidney,  lung,  and  spleen,  in  association  with 
embolism.  Pathologically  speaking,  tl^e  bleeding  arises  from  hyper- 
cemia  of  the  blood-vessels  adjacent  to  the  obstructed  main  artery,  or 
to  many  obstructed  secondary  and  tertiary  arterial  branches ;  the 
engorged  capillaries  are  ruptured,  and  blood  is  extravasated.  The 
bleeding  occurs  at  a  definite  spot.  The  area  over  which  there  has 
been  the  stoppage  of  circulation,  from  the  plugging  of  the  embolus 
and  the  ensuing  thrombosis,  and  which  is  more  or  less  infiltrated  with 
blood,  is  called  the  hoemorrhagic  infarct. 

Treatment.  Where  the  central  retinal  artery  is  fully  plugged  the 
limited  collateral  arterial  circulation  is  so  poor  that  permanent  loss  of 
retinal  power  is  inevitable.  No  help  can  be  afibrded.  Where  there 
is  plugging  of  only  a  branch,  the  arterial  anastomosis  has  proved 
available  in  some  respects  in  partially  restoring  a  part  of  the  lost 
circulation,  but  not  enough  to  vivify  the  retina,  and  re-establish 
sight.  Some  retinal  repair  does  ensue.  The  oedema  disappears. 
The  hsemorrhagic  deposits  reduce  and  vanish.  The  veins  become 
less  tortuous  and  full.  But  partial  disc  and  partial  retinal  opacity 
tell  that  complete  recovery  has  not  ensued.  What  can  be  done  for 
this  P  Surgical  prudence  says,  keep  the  eye  quiet,  and  endeavour  to 
relieve  any  distressing  heart  sjrmptoms. 
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than  to  anjtliing  else.  The  older  the  detachment,  the  more  opaque 
the  retina  becomes, 

Objedive  symptoms.  An  extensivelj  detached  aiid  markedly  opa<|iiH 
retina,  projecting  well  forward  in  the  yianal  axis,  may  be  indistindly 
ilisoemed  with  the  naked  eye,  and  better  if  the  pnpil  be  dilated. 
Yet  the  appearance  is  rather  too  indefinite  to  admit  of  a  sure 
diagnosis. 

Under  ophthalmoscojnc  eramifiafm}^  with  clearness  of  the  dioptrio 
media  which  implies  no  complieation,  advance  of  the  retina  from  the 
ehoroidea  is  nnmistakable.  The  raised  membrane  may  at  first  sight 
l>e  obeerved  as  a  more  or  less  opaque  object  at  the  fnndus  of  the  eye, 
or  just  as  we  catch  a  view  of  a  healthy  portion  of  the  fundus,  it  may 
flit  into  vieWj  and  flit  as  quickly  away.  Hanging  hke  a  membrane 
in  folds,  and  not  infrequently  with  a  definite  edge^  vertical  or  hori- 
zontal, it  always  trembles  or  waves  with  every  movement  of  the  eye, 
and  its  remauiing  in  view,  or  passing  ont  of  view,  depends  on  such 
movements,  as  well  as  on  the  position  and  extent  of  the  detachment. 
The  recognition  of  some  of  tlie  retinal  blood-vessels  more  fully 
declares  that  a  detached  retina  is  being  looked  at.  These  vessels 
might  be  traced  in  their  radiation  from  the  optic  disc,  but  not  always. 
Uenorally  tliey  appear  and  are  lost  as  the  retinal  folds  project  or 
recede.  They  look  darker,  or  are  partially  obscured,  or  even  shine, 
as  they  may  recline  in  shadows  of  the  foldn,  or  are  masked  by 
retinal  deposits,  or  He  on  flat  and  less  clonded  paiis.  Even  nnder 
Bueh  conditions,  the  radiating  arrangement  is  occasionally  visible* 
AVo  rely  somewhat  on  the  disposition  of  blood-vessels  in  distin- 
guLshing  new  growths  from  raised  retina*  See  intra^ocular  malignant 
afleetions. 

The  disc  and  other  parts  of  the  fundus  may  be  seen  by  the  side 
of  the  detachment,  perhaps  as  in  health,  perhaps  partially  opaque, 
and  the  former  may  even  be  seen  obscurely  through  a  detachment 
in  wliich  there  is  yet  much  transparency.  With  almost  complete 
detachment,  wliieh  is  always  associated  with  very  decided  retinal 
opacity,  nothing  appears  to  view  but  the  waving  membrane. 

Ketinal  exudation,  pigmentation,  and  spota  of  cholesterine  are  not 
unusual  on  the  detached  portion  of  retina. 

Cloudy  media  interfere  with  the  examination.  Haze  of  the 
vitreous  body  from  hyalitis  mostly  obstructs.  With  or  without  the 
haze,  exudations  often  float  in  the  body, 

A  small  retinal  separation  is  not  so  easily  judged  of.  Opacity, 
tortuosity,  and  interruption  in  the  plane  of  the  retinal  blood- vesseli*, 
by  which  they  are  thrown  forward,  are  the  objective  symptoms  for 
our  guides  in  diagnosis. 
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Opaoity  of  the  detiwlied  retina,  already  spoken  of,  ocoumng 
in  the  order,  firet,  opacity,  and  then  raising,  is,  I  believe,  an  inllam- 
matory  elfoct,  sometimes  primary,  sometimes  secondary,  and  is  by 
itself,  one  would  suppose,  enough  to  supply  tlie  llidd  which  does  the 
fatal  mischief. 

Then  detachment  of  the  retina  is  a  sequel  of  nephritic  retinitis, 
and  of  general  ophthalmitis,  especially  of  a  traumatic  origin,  of  whiuh 
I  shall  say  more  presently. 

The  frequent  complication  of  hyalitls  adds  to  the  evidence  of 
inflammatory  causation.  I  have  showTi,  elsewhere,  that  hyalitis 
points  to  retinitis  of  a  severe  kind. 

It  is  not  necessary  that  there  be  fluid  in  front  of  the  retina,  as 
K)me  have  supposed,  and  whieh  they  have  attributed  to  partial  fluidity 
of  the  vitreous  body,  to  account  for  the  manifestations  of  those  tremb- 
lings or  wavings  already  mentioned  as  seen  by  the  ophthalmoscope, 
and  called  floating  of  the  retina.  The  movement  of  the  vitreous  body, 
described  in  the  chapter  on  Entoptics  will  account  for  small  floating. 
But  I  believe  that  partial  or  complete  fluidity  of  that  body  is  requi- 
site for  extended  retinal  movements,  and  that  detaohed  retina  and 
such  fluidity  are  common  associations  I  well  know. 

RetifUti  detmhrnrntfrom  the  ritreom  body  primarily,  and  the  choroidea 
secmtdarihj^  is  a  variety  of  the  aflection  under  consideration,  described 
by  Iwanofl'.  llis  theory  is  based  on  dissections,  by  which  he  found 
separation  of  the  membrana  limitans  from  the  vitreous  body;  he 
repudiates  the  existence  of  a  hyaloid  membrana ;  and  inflammatory 
jiroducts  on  each  side  of  the  severed  parts.  He  traces  the  origin  of 
the  evil  to  choroideal  disturbance,  whereby  fluid  is  effused  in  front  of 
the  membrana  ImiitanSj  and  not  to  that  of  the  %itreous  body,  as  was 
long  supposed.  He  exfdains  the  post-retinal  fluid,  as  fluid  escaped 
there  from  the  front  of  the  retina,  necessarily  by  rupture. 

Retinal  detaehmeht^  in  et/ett  dimyrganizcd  from  traumatic  inflammation, 
is  very  common.  The  vitreous  body  is  partially  or  entirely  removed ; 
it  is  always  missing  in  eyes  long  disorganized ;  and  the  funnel- 
shaped  retina  holds  by  its  optic  nerve  and  ciliary  attachments 
BuiTouuded  by  turbid  fluid. 

The  pathology  of  these  disorganizations  is  not  very  clear.  Iwanoff* 
thinks,  especially  whore  there  have  been  wounds  or  injuries  of  the 
sclerotica,  that  connective  tissue  degeneration  of  the  vitreous  body 
(see  p.  978)  is  the  cause  of  the  separation,  his  detachment  by 
**  attraction."  The  vitreous  body  contracts  and  pulls  up  the  retina, 
whieh  occasionally  becoming  rent,  allows  mine  of  the  fluid  which  had 
formed  bchuid  it,  in  consequence  of  its  separation,  to  pass  in  front 
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SometimeB  the  fluid  has  re-aooumulated  and  be^n  re-evaouated 
without  benefit,  the  detachment  of  the  retina  remaining  till  the  eye 
was  spoiled*  Sometimea  the  fluid  was  not  re-secreted,  the  retina  has 
fallen  back  retaining  its  degree  of  opacity,  and  the  eye  destruction 
has  been  arrested.  In  one  of  my  cases  I  noticed  the  permanency  of 
the  result  for  thirteen  years,  till  the  death  of  the  old  gentleman. 

Tapping  may  be  applied  even  when  eight  is  lost,  and  with  the 
view  of  removing  the  inflammatory  product  in  the  effused  fluid,  to 
preventing  farther  disorganijcation  of  the  eyeball  through  reaction, 
which  m  attended  by  symptoms  of  ophthalmitis.  The  iris  inflames 
and  adheres  to  the  capsule  of  the  lens,  and  the  lens  gets  opaque. 
Sympathetic  ophthalmitis  is  apt  to  bo  produced. 

An  operation  for  tearing  through  the  raised  retina  and  allowing 
the  fluid  to  esoape  in  fronts  as  it  is  Baid  into  the  vitreous  body,  is 
founded  on  the  occasional  spontaneouB  nipture  of  the  retina,  when 
of  course  such  an  occurrence  of  displaced  fluid  is  more  or  less  effected. 
It  is  done  with  needles  introduced  through  the  sclerotica.  Judging 
firom  my  own  essays,  and  from  the  practice  of  others,  and  dis- 
regarding hospital  reports,  I  look  on  it  as  a  bungling,  uncertain  pro- 
ceeding, usually  damaging  to  the  eye. 


IIE^IERALOPIA,   DAY   SIGHT. 


Tkifi  word,  of  doubtful  derivation  and  fliversely  applied,  is  em- 
ployed by  me  to  express  binocular  diurnal  vision,  or  power  to  see 
things  by  day,  aud  binocular  nocturnal  blindnees,  or  inability  to  see 
by  night. 

Spnptoms,  Night-blind  people  see  quite  well  by  broad  daylight, 
even  to  read  fine  print,  and  as  this  can  be  done  for  long  without 
fatigue,  it  shows  that  the  adjusting  apparatus  is  intact.  So  far  their 
eyes  are  equal  to  normal  ones,  but  they  see  no  longer,  like  a  healthy 
person,  when  the  sun  goes  down  and  t^vilight  begins.  That  is,  there 
is  not  a  reduction  in  the  acuteness  of  vision  in  proportion  to  the 
twilight,  but  with  slight  loss  of  luminous  rays  their  visual  field  is 
very  misty  or  darkly  clouded,  as  by  a  London  fog,  and  very  exception- 
aUy  with  some  coloration,  whereby  the  eyes  may  be  said  to  be 
practically  blind,  or  nearly  so. 

Yet  there  is  no  special  relationship  between  the  blindness  and  the 
time  of  the  day,  and  any  kind  of  light.  It  is  merely  the  stimulus  of 
bright  light  which  the  eyes  want.  Objects  are  no  longer  disoerned 
whenever  light  is  withdrawn,  and  diffused  artificial  light  of  a  well 
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mained  well  while  at  home,  and  even  during  a  second  outward  voyage, 
but  when  at  the  Bombay  Harbour,  where  he  had  been  for  five  months, 
on  came  the  night-blindness  suddenly,  and  in  a  worse  (fegree  than 
before.  The  blindness  lasted  for  four  months,  and  disappeared,  as  at 
first,  when  near  home. 

That  his  day  sight  was  good  may  be  inferred  from  this  fact.  Up 
to  the  latest  period  prior  to  his  attack  during  the  first  voyage  he 
was  often  sent  aloft,  to  keep  a  look-out.  On  the  second  passage 
home  the  glare  from  the  water  produced  intolerance  to  light. 

The  acuteness  of  vision,  and  the  accommodating  power  of  the  eye, 
were  imimpaired. 

Thus,  from  the  attack  coming  on  after  the  eyes  had  been  used 
in  a  tropical  glare,  from  its  suddenness,  from  the  day  sight  being 
perfect,  and  from  the  complication,  the  intolerance  to  light,  when  the 
affection  may  have  been  said  to  be  chronic,  is  the  chief  history  of 
these  cases  told. 

Night-blindness  is  said  to  occur  even  among  landsmen  in  Europe 
during  summer,  and  epidemics  of  it  are  recorded.  It  would  seem  as 
if  the  fatigue  which  the  harvesters  and  soldiers,  the  victims  of  it, 
were  subjected  to,  were  elements  in  its  production.  A  very  great 
deal  of  the  marvellous  records  of  outbreak  of  night-bUndness  which 
I  find  published  by  surgical  writers  is,  I  am  sure,  unreliable,  from 
the  absence  of  ophthalmological  knowledge  among  the  historians. 

We  know  not  the  pathology  of  this  ophthalmic  affection. 

There  is  often  mistaken  for  night-blindness,  such  affections  as  optic 
neuritis,  retinitis  pigmentosa,  and  hyalitis  ;  because  with  them  high 
illumination  is  required  for  seeing  well  at  any  time.  To  this  is  to  be 
attributed  the  accounts  one  hears  of  the  contractions  of  the  visual 
field,  scotomata,  loss  of  visual  acuteness,  showers  of  muscee  volitantes, 
&c.,  as  hemeralopic  symptoms. 

The  prognosis  is  most  favourable ;  if  the  eyes  be  no  longer  sub- 
mitted to  heat  and  glare,  visual  function  is  restored.  So  great  is 
the  inconvenience  of  the  affection  that  the  afflicted  soon  seek  relief, 
and  amelioration  soon  follows.  After  a  cure  a  relapse  is  likely,  if 
the  eyes  be  again  subjected  to  the  noxious  influences. 

Treatment,  This' is  expressed  in  removing  the  eyes  from  the 
influence  of  the  hurtful  light,  subduing  any  ocular  complication, 
and  attending  to  any  general  feebleness  of  the  body.  Absolute 
darkness  for  a  few  days  or  weeks,  till  the  attack  is  overcome,  I 
regard  as  more  beneficial  than  shading  the  eyes,  because  it  gives 
a  quicker  result.  Shading  is  a  proper  precaution,  and  for  long  too, 
after  the  eye  is  apparently  well. 
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The' pigmented  epithelial  cells  inay  be  discerned  in  slightly  pigmented 
eyeSy  under  examination  by  the  inverted  method,  with  the  magnifying 
power  obtained  from  a  low  object-lens,  and  a  high  ocular  or  correct- 
ing one.  See  p.  299.  These  may  be  discerned  about  the  equator  of 
the  retina,  when  they  are  not  visible  in  other  parts.  By  learning  to 
recognise  it,  we  avoid  mist-aking  it  for  a  morbid  state.  Wo  are,  too, 
enabled  to  ascertain  from  its  position  the  exact  locality  of  morbid 
changes,  whether  in  the  retina,  or  in  the  ohoroidea.  In  highly 
pigmented  eyes  the  epithelium  is  invisible. 

A  few  words,  which  I  promised,  about  the  pigmentation  in  tlie 
stroma  of  the  second  choroidal  layer,  the  tunica  vasculosa.  It  is  in 
the  interstices  of  the  larger  trunks  of  the  blood-vessels  here,  esj^e- 
oially  the  veins  which  are  in  front,  that  the  pigment  is  apj^arent. 
Only  where  the  epithelial  layer,  the  tapetum,  is  very  dark,  can 
we  not  discern  it.  Under  what  may  be  called  tolerably  fair 
opportunities  for  examination,  the  choroidal  vessels  will  appear  of  a 
uniform  colour ;  like  reddish  bands  in  the  region  of  the  disc,  alter- 
nating with  light  brown  or  black  angular  or  roundish  spots,  with 
granular  borders,  really  pigment  marking,  and  about  the  equator, 
alternating  with  such  marking  of  elongated  form,  with  the  long  axis 
turned  towards  the  disc.  This  stippling,  or  feathering,  in  its  many 
but  slight  variations,  where  very  marked,  is  sure  to  be  mistaken  for 
a  diseased  state,  unless  the  student  will  take  the  trouble  to  study  it 
in  the  living  eye  and  to  become  familiar  with  it.  Their  forms,  which 
really  define  the  outlines  of  the  venro  vorticosce,  prevent  them  from 
being  mistaken  for  blood  extravasations,  or  acquired  pigmentation. 
They  are  best  seen  in  a  well  pigmented  choroid  that  is  anaemic. 

The  extent  to  tchich  the  fdood-ressel  system  of  t/ie  fundus  of  the  oye 
may  be  seen,  under  very  reduced  pigmentation,  or  absence  of 
pigment  in  the  epithelial  layer  and  in  the  choroidal  stroma, 
whether  as  a  normal  condition  or  the  effect  of  disease,  should 
be  explained. 

Fine  ciliary  arteries  have  been  traced  entering  in  the  neighbour- 
hood of  the  macula  lutea,  ramifying  in  a  winding  course,  and  partly 
passing  on  into  the  more  dii-ect  vasa  vorticosa.  It  is  said  too  that  in 
rarer  cases,  and  with  greater  difficulty,  it  is  possible  to  trace  the 
anterior  twigs  of  the  ciliary  arteries  in  their  course  in  front  of  the 
veins. 

The  choroidal  blood-vessels  may  readily  be  traced  to  their  entire 
ramifications.  These  vessels  are  recognised  first,  and  essentially,  by 
their  orange  or  orange  red,  or  cinnabar  colour.  By  their  posterior 
position  to  the  vessels  of  the  retina,  their  trunks  being  in  a  direction 
just  contrary  to  those  of  the  blood-vessels  of  the  retina  and  larger, 
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It  iff  easy  to  understand  how,  from  all  the  varying  circumstances 
under  which  even  a  healthy  eye  is  examined,  a  mistake  may  be 
made  with  respect  to  the  condition  of  its  vascular  system. 


IRIS. 

The   diseases  of  the  iris   have   been   disposed   of.     See  Chaptei- 
XXXIII. 


CHOROIDEA. 

Hyperemia  of  the  Choroidea, 

It  cannot  be  said,  by  a  glance  at  the  choroidea,  with  anything 
like  ceiiainty,  whether  it  be  hypertemia  or  not,  on  account  of  the 
varying  conditions  of  its  pigmentation.  The  nearest  proof  that  can 
be  got  of  its  increased  vascularity  is  the  redness  of  the  optic  disc, 
without  enlargement  of  its  central  vessels,  or  loss  of  its  outline. 

1R1DO-CYCI.O-CH0RO1DITIS. 

This  is  not  a  frequent,  but  a  very  severe  disease. 

In  my  description  of  "  Iritis,"  p.  937,  I  have  shown  that  no  one 
part  or  division  of  the  uveal  tract  is  ever  alone  inflamed.  With 
equal  emphasis  I  say  that  cyclitis  and  choroiditis  are  only  parts  of 
an  inflammatory  process  which  involve  the  entire  uveal  tract,  and 
extend  over  the  greater  portion  or  the  whole  of  the  eyeball. 

The  same  reasons  imder  which  I  foupd  shelter  in  making 
**  iritis "  a  species,  I  hope  my  reader  will  refer  to  it,  I  claim  for 
the  above  classiflcation,  that  is  in  main  only  according  to  the  situa- 
tion of  the  intensity  of  the  vascular  action.  In  no  other  way  could 
I  thus  nosologically  proceed. 

Inflammation,  I  repeat,  is  never  confined  to  the  uveal  tract  alone. 
It  is  well  known  that  this  is  to  be  partly  accounted  for  by  the  ana- 
tomical relations  which  exist  between  the  blood-vessels  of  the  choroi- 
dea and  the  neighbouring  tissues,  and  partly  by  disturbances  of  the 
regulative  influence  which  the  choroidea  and  the  ciliary  body  exercise 
upon  the  entire  current  of  blood,  and,  through  this,  upon  the  nutri- 
tion of  the  interior  of  the  eyeball. 

I  ought  to  say  at  once  that  I  am  about  to  describe  a  ditterent  form 
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of  inflammatory  attack  to  that  which  is  denominated  "  iritis." 
different  is  it,  that  at  a  glance  I  can  diagnose  the  one  from  the  othc 
Would  that  I  coidd  write  a  description  so  plain  as  to  convey  to  i 
reader  this  appreciation.  In  each  instance  the  same  tissues  i 
attacked,  but  in  a  different  manner,  and  from  different  causes.  Ta 
the  skin  as  an  example  of  a  pathological  parallel,  selecting  the  oxn 
themata.  There  we  have  inflammation  of  the  cutis  vera  in  all,  I 
in  each  a  dissimilar  effect,  because  in  each  there  is  a  different  cause 
disease. 


CYCLITIS. 

The   term,    a   modem   one,   is   used  to  express  inflammation 
the    ciliary    body,     a    pathological    condition    recognised    half 
century  ago.     I^r.  Ammon  went  so  far  as  to  describe  inflammati 
of  its   several   parts.     I   do   not   know   of  the  affection  except 
association  with  inflammation  of  the  cornea  or  of  the  iris,  and, 
the  latter  case,  necessarily,  from  what  I  have  said,  of  the  choroid 
also.     It  will  be,  I  hope,  remembered  that  the  basement  membm 
of  the  posterior  elastic  membrane  of  the  cornea  sends  posterior  fib] 
to  the  iris  to  form  the  anterior  pilhirs  of  the  same,  anterior  fibres 
the  sclerotica,  and  middle  fibres  to  the  ciliary^  muscle.     I  recapitidi 
this  to  show  the  connection  with  comeitis.     Cyclitis  is  spoken  of 
occurring  in  an  isolated  form,  very  erroneously,  and  as  a  caiise  oa 
sionally  of  iritis  and  choroiditis. 

Its  symptoms  are  declared  in  the  ciliarj-  region,  that  is  speaki 
of  the  outer  surface  of  the  eye,  in  the  sclerotic  zone  near  to  the  ooni< 
the  part  which  corresponds  to  the  internal  situation  of  the  cilia 
body,  or  the  sx»ace  extending  from  the  ora  serrata  to  the  insertion 
circumforonco  of  the  iris.  TVTrere  they  are  well  marked,  we  find 
redness,  or  hypenrmia,  of  the  sclerotica  and  the  conjunctiva,  and 
little  chomosis,  sensitiveness,  or  pain,  Ti'hen  such  region  is  toueb 
Tlie  eyeball  is  painful  under  pressure  made  on  any  part,  but  i 
ciliary  region  is  b}^  far  the  most  sensitive.  T\lien  the  choroidea 
much  diseased  or  disorganized,  the  anterior  ciliary  veins  become  lii 
and  enlarged,  and  form  a  coarse  network.  Yello^rish  and  opa<] 
slireds  are  said  to  occur  in  the  vitreous  body,  just  behind  the  cn'st 
line  lens.  I  never  saw  any  exudation  there  except  in  general  hi 
litis.  Tlie  hy2)opioii,  and  hvpenrmia  of  the  retina,  which  are  usual 
deseril>ed  as  further  symptoms,  are  respectively  the  effect  of  "« 
neitis  "  or  of  "  iritis." 

T  reeogni.se  active  and  passive  foims  of  cyclitis,  and  well  knowtl 
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in  them  there  may  be  a  degree  of  independence  from  the  co-existing 
contiguons  inflammation  of  iris  or  choroidea.  This  means  that  with 
very  severe  iritis,  &c.,  the  cyclitis  may  bo  low  ;  with  a  mild  attack,  it 
may  be  strikingly  prominent.  Occasionally  in  iritis,  particularly  the 
syphilitic  variety,  exudations  are  thrown  out,  see  p.  945,  whereby 
the  sclerotica  is  bulged. 

External  objective  st/mptoms.  There  is  an  absence  of  that  lively 
inflammation  of  the  iris  which  is  so  marked  in  the  syphilitic  and 
rheumatic  forms  of  iritis,  especially  in  the  former.  Very  early  and 
invariably,  the  iris  loses  colour,  and  the  pupil  adheres  to  the  capsule 
of  the  lens  in  part  or  entirely,  constituting  complete  synechia  poste- 
rior, or  even  synechia  posterior  totalis,  see  p.  942,  and  in  the  begin- 
ning of  the  inflammation  there  may  be  some  nodules  on  it,  but  these 
disappear  as  soon  as  atrophy  of  the  tissue  of  the  iris  sets  in.  The 
pupil  is  always  a  little  contracted,  and  necessarily  more  or  less  irre- 
gular. The  veins  in  the  surface  of  the  iris  are  sufficiently  enlarged  to 
be  seen  by  the  naked  eye.  "When  hoemorrhages  occur  they  are  from 
such  vessels.  If  there  be  synechia  posterior  totalis,  the  iris,  now  more 
discoloured,  and  the  departures  in  this  course  depend  on  its  natural 
colour,  bulges  forward  imiformly  in  a  circle,  or  irregidarly  at  certain 
points,  from  posterior  exudations,  and  lessens  the  anterior  chamber, 
oi  actually  destroys  it  by  lying  on  the  back  of  the  cornea. 

There  is  hypenemia  of  the  conjunctiva  and  of  the  sclerotica,  which 
is  never  excessive,  and  often  slight.  Cyclitis  is  never  absent, 
but  there  is  not  developed  that  active  form  of  sclerotic  hyperemia 
which  I  have  described  and  delineated  at  page  9G8 ;  it  is  a  passive 
kind.  The  colour  produced  by  the  cyclitis  contrasts  well  with  the 
dingy  yellowish  vascularity  of  the  rest  of  the  white  of  the  eye. 

The  cornea  is  more  or  less  hazy. 

Internal  objective  or  op/it/talmoacopic  st/mptoms,  Ilaziness  of  the 
vitreous  body,  varying  from  a  slight  degree  to  that  which  prevents 
the  fundus  of  the  eye  from  being  seen,  and  sometimes  very  marked 
hyalitis.  Occasionally  the  pupil  is  too  contracted,  or  has  so  much 
exudation  in  its  area  tliat  the  ophthalmoscope  cannot  be  used. 

I  do  not  know  whether  it  occurs  to  my  reader  tliat  I  have  given  no 
evidence  of  there  being  a  "  choroiditis  "  excepting  what  I  have  said 
about  the  enlargement  of  the  anterior  ciliary  veins.  Indeed,  I  cannot 
give  any  other,  unless  it  be  that  of  palatial  thinning  of  the  sclerotica 
and  choroido-sclerotic-stajjliyloma,  necessarily  a  late  occm-rence,  of 
which  more  mil  be  said  juvsently.  lUit  more  must  be  spoken  of  choroi- 
ditis, and  this  shall  be  done  under  the  next  subdivision. 

Subjective  symptoms.  These  usher  in  the  attack,  throbbing  and 
darting  pains  in  the  eyeball,  and  unilateral  headache.     The  eyel 
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region,  whereby  the  eyeball  is  elongated  a  little  in  a  conical  form. 
This  ooours  only  in  milder  but  prolonged  inflammation. 

Posterior  to  the  ciliary  region,  the  sclerotica  may  become  staphylo- 
matous.  At  p.  071,  a  partial  lateral  sclerotico-choroidal  staphyloma 
is  delineated.  In  the  chapter  in  which  it  occurs,  the  formation  of  sta- 
phylomata  is  discussed. 

Further  disorganization  of  the  eyeball,  the  greatest  which  can 
occur,  as  severe  as  suppuration,  is  found  in  separation  of  the  retina 
from  the  choroidea,  elsewhere  fully  described,  and  atrophy. 

We  find  then  that,  in  reality,  we  have  been  considering  a  peculiar 
kind  of  inflammation  of  the  eyeball. 

Mild  iridO'Ci/clo-choroiditk. 

This  is  by  far  the  most  common  form  of  the  two,  whilst  it  is  the 
most  insidious  and  deceptive  of  ocular  inflammations. 

Symptoms.  Almost  without  exception  does  the  patient  discover 
his  malady  by  finding  his  sight  hazy  or  dim,  to  which  is  soon  added 
an  unpleasant  sensation  of  fulness  in  the  eyeballs.  To  one  not 
versed  in  eye  matters  nothing  may  be  observed,  for  there  need  be  as 
yet  no  hypersBmia,  although  already  the  pupil  is  partially  adherent 
to  the  capsule  of  the  lens,  and  a  little  of  the  iris  lustre  is  lost.  Soon 
a  little  redness  appears  about  the  ciliary  region,  and  is  nearly  con- 
fined to  the  sclerotica.  Even  where  hypenemia  is  an  early  symptom, 
it  is  not  severe.  Haziness  of  the  vitreous  body  is  always  present. 
Complete  synechia  posterior  is  not  found  in  a  first  attack.  So  far, 
there  might  be  no  demonstrable  evidence  of  cyclitis,  or  but  very 
little,  and  we  must  rely  chiefly  on  the  objective  testimony  of  tender- 
ness in  the  ciliary  region,  to  attest  its  presence.  Still  less  can  we 
judge  of  the  presence  of  choroiditis,  unless  by  analogy,  or,  as  some 
would  require,  haziness  of  the  vitreous  body  in  the  section  corre- 
sponding to  the  ciliary  body.  But  the  general  hcize  of  the  vitreous 
body,  already  alluded  to,  and  the  disturbance  of  the  retinal  function, 
due  of  course  to  retinitis,  are  not  likely  to  appear  ^vithout  choroiditis. 

The  attack  soon  passes  off,  and  may  not  affect  the  vision,  or  may 
damage  it  to  a  greater  or  lesser  degree. 

Relapse  is  tolerably  certain.  On  each  return  more  adhesions  of 
the  iris  are  formed,  the  pupil  is  more  reduced,  the  body  of  the  iris 
gets  more  discoloured  and  a  little  atrophic,  and  if  the  synechia  be 
complete,  falls  slightly  forward.  Vision  is  materially  damaged,  and 
may  be  destroyed. 

Patients  who  are  sufficiently  forewarned,  notice  the  advent  of  the 
attack  in  the  mistiness  of  the  sight,  or  the  further  deterioration  of  it, 
when  it  has  been  already  injured. 

Staphylomata  do  not  occur. 
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In  the  rapidly  developing  sthenic  cases,  vision  is  in  some  degree 
always  early  damaged.  In  the  less  severe  cases,  which  have  a 
tendency  to  pass  into  a  chronic  course,  treatment  may  prevent  the 
attacks,  and  save  the  sight. 

The  mild  irido-cyclo-choroiditis  is  still  more  remediable.  Local 
treatment  is  not  often  called  for.  I  begin  with  the  mercury  pills  at 
once,  and  reduce  them  as  quickly  as  the  symptoms  lessen. 

Iridectomy  is  much  adopted  for  this  affection,  here  and  abroad. 
It  does  not  prevent  the  recurrence  of  attacks,  and  if  trusted  to 
alone,  as  it  often  is,  the  eye  will  be  the  worse,  instead  of  the  better 
for  it. 

Where  vision  is  destroyed,  the  eyeball  more  or  less  atrophic,  and 
attacks  of  inflammation  recur,  extii'pation  of  the  spoiled  organ  should 
be  adopted. 

CHOROIDITIS. 

We  cannot  describe  this  from  observation,  as  we  may  a  retinitis,  if 
we  desire  to  speak  of  developing  inflammation.  It  has  no  visible 
vascular  turgescence.  This  is  prevented  by  the  natural  tension  of 
the  eyeball,  for  so  long  as  the  outer  coats  are  healthy  and  have  not 
yielded,  and  the  vitreous  body  has  not  been  reduced,  an  efiectual 
barrier  is  placed  to  the  over-filling  of  the  blood-vessels  of  the 
choroidea,  or,  indeed,  of  any  intra-ocular  blood-vessels.  Besides  this, 
the  choroidal  pigment  screens  vascular  excitement,  and  as  soon  as 
there  is  any  disturbance  in  the  epithelial  pigment,  wliich  necessarily 
follows  much  choroidal  inflammation,  neuro-retinitis,  and  hyalitis, 
are  developed  enough  to  add  to  the  obscuration,  llemember,  I 
said  that  inflammation  was  never  confined  to  the  uveal  tract.  We 
must  look  for  outward  objective  symptoms  to  determine  the  affec- 
tion in  question,  collateral  and  direct,  such  as  the  co-existence  of 
iritis  be  it  ever  so  slight,  and  the  same  of  cyclitis.  The  sclerotica 
does  not  show  much  participation  in  early  choroiditis,  at  most  it 
may  be  faintly  hyperaomic.  Congestion  of  the  anterior  ciliary 
veins  will  be  found.  It  is  to  the  efleets  of  inflammation  that 
we  must  trust  for  ophthalmoscopic  signs,  in  order  to  say  that 
there  is,  or  has  been,  choroiditis.  These  are  eftiision,  haemorrhage, 
atrophy. 

SeroKs  effusion.  This  is  often  spoken  of,  and  if  it  mean  infiltra- 
tion of  the  stroma  with  such,  it  is  assumed  rather  than  proved,  for 
we  cannot  see  it.  Effusion  may  separate  the  choroidea  from  the 
retina,  but  who  can  say  that  the  retina  does  not  play  its  part  in 
such  exudation? 
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tearing,  or  effusion  into  it  of  a  serous,  plastic,  or  hromorrhagio  kind, 
and  be  the  effect  sudden  or  slow,  the  choroidea  in  the  immediate 
vicinity  of  the  atrophy  is  always  abundantly  pigmented,  in  the  form 
of  partial  or  complete  rings,  or  spots,  or  streaks.  The  contrast 
between  this  blanching  of  one  part,  and  deep  pigmenting  of  another 
close  by,  piDduces  the  black  and  white  spots  with  which  we  are  now 
so  much  concerned. 

Proliferation  of  pigment  takes  place  over  a  choroidal  exudation, 
and  appears,  for  a  while  at  least,  as  a  very  black  spot. 

I  cannot  escape  describing  several  varieties  of  this  affection,  but 
before  so  doing,  I  must  acknowledge  how  much  we  are  indebted  to 
Forster  and  Iwanoff  for  their  pathological  researches. 

Areolar  choroiditis  disseminata  of  Farsfer.  There  are  developed  in 
the  choroidal  stroma  small  colourless  cells.  These  are  soon  trans- 
formed into  fibrillated  tissue,  fn)m  the  particular  areolar  aspect  of 
which,  the  disease  has  merited  the  name  that  Mr.  Forster  has  given 
it.  The  retina  over  the  deposit  is  depressed.  In  proportion  as  the 
new  areolar  tissue  shrinks,  the  subjacent  retina  is  drawn  towards  the 
cicatrix,  and  destroyed  in  isolated  points.  Immediately  around  these 
deposits,  the  choroidea  inflames  and  adheres  to  the  sclerotica,  but 
outside  of  this,  the  retina  and  the  choroidea  are  healthy. 

Ophthalmoscopic  symptoms.  Black  and  white  patches,  of  variable 
form  and  extent,  are  chiefly  grouped  around  the  macula  lutea,  and, 
witli  the  exception  of  the  smallest  black  spots,  they  all  affect  a 
roundish  form. 

The  less  voluminous  black  spots  have  a  deep  blackness,  and  are 
probably  produced  by  a  simple  proliferation  of  the  epithelial  layer, 
but  in  proportion  as  the  spot  increases  and  the  deposit  behind  is 
developed,  its  centre  whitens,  and  the  pigment  is  driven  towards  the 
border  in  roundish  outlines.  There  is  thus,  at  first,  a  black  patch  or 
spot,  by  the  enlargement  of  which,  and  the  whitening  in  the  centre, 
the  black  and  white  patch  is  produced. 

Diuing  these  metamorphoses,  the  character  of  the  exudation  may 
be  studied  at  the  circumference,  and  its  atrophy  in  the  centre.  A 
variety  is  described  in  which  the  spots  have  an  intimate  relation  to 
the  distribution  of  the  retinal  blood-vessels. 

Second  form.  This  differs  from  tlie  above  in  that  the  inflammatory 
symptoms  are  more  limited  to  the  morbid  centres,  and'  leave  tlie 
intermediate  parts  absolutely  healtliy.  The  morbid  anatomy  consists 
in  a  warty  thickening  of  the  elastic  lamina  of  the  choroidea,  which 
thickening  is  out  of  all  proportion  to  the  little  outgrowths  which 
occur  in  old  persons.  These  vitreous  excrescences  grow  so  large  as 
to  enter  the  retina,  and  destroy  it  in  parts  corresponding  to  their 
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inflietod  on  the  oyeball,  on  the  orbit,  on  tlie  face,  or  even  on  the  he 
See  the  fourth  paragraph,  p.  4'i8. 

Oiir  knowledge  of  tlik  lesion  is  generally  not  ascertainahle  ue 
after  the   sevore   efleots   whieh   nearly   always  accompany  it   ha^ 
]>aBsed  away.     There  is  nKjre  or  less  opaeity  of  the  vitTe*3US 
aei'ompanied  or  not  with  n|»hthalmiti8,  the  extent  and  intensity 
wliluh  may  he  much  infliioiicuil  by  any  cutting  or  tearing  of  the  out 
oeidar  tunics  and  hiemorrhage* 

OphthafmoM'Opic  Hympioftm.     The  clearing  of  the  vitreous  body 
the  absorption  of  extravasations  need  not  be  described.     \\Tien  t] 
oplitliahiioscopG  may  be  advantageously  used  we  find  one,  two, 
more  streaks  of  tearing,  and,  whether  single  or  many,  the  same  el 
raeters  exist,     A  single  tear  is  rather  exceptional^  but  I  will  seleetj 
for  eoneiscnef?gi.     It  seems  to  stand  out  as  a  yellowish  white   rut! 
than  a  dead  white  streak,  of  varying  width,  perhaps  with  seiT:i^tios 
whit'h    colour   is  due  to  the  tunica  fusca  not  being  rpiite   divide 
Remains  of  the  tunic  may  appear  as  a  cloitdy  tracing  or  a  litt 
pigment,     Wounds  tlirtmgh    the   eyeball  wldeh  divide    the   eat 
cJioroidea,   leave   the   sclerotie   shining,  as  we   see   it   in    complti 
cht>rf)idtd  atrophy. 

Almost  invariai»ly  the  rent  is  at  the  pole  of  the  fundus  oculi,  ne 
to  and  at  the  outer  side  of  the  optic  ilisc,  with  the  axis  vertical, 
nearly  so,  and  if  curved,  lying  as  a  segment  nearly  parallel  to  tl 
disc.  The  edges  are  sharp,  eveHed,  and  much  pigmented,  op  rouil 
and  reddish.  Some  choroid  vessels  may  be  seen  in  the  breach*  Tlj 
retinal  vessels  pass  over  it,  as  across  a  staphyloma  posticum.  Ti 
superimposed  retina  may  be  elear  or  cloudy.  Tlie  rest  of  the  fiuidt 
oculi  appears  healthy. 

Dissection  has  proved  what  the  oi^hthabnoscope  had  determined^  thi 
the  choroidea  alone  may  be  riii*tured,  and  not  infre^jaenil^^  if 
consider  the  epithelial  layer  as  belonging  to  the  ehoroidea.     Iluntu 
of  the  retina  and  churoidea  ore  noticed  elsewhere, 

I  have  given  a  chromo-Htlingmph  delineation  of  a  case  of  douli 
rupture,  which  is  a  beautiful  representation  of  the  original.     It  wi 
taken  from  a  man,  twenty-seven  years  of  age.     The  niptnres  unit 
at  their  lower  edges,     ^VTien  there  ore  several,  there  is  usuaJIv 
anastomosis. 

The  amount  of  extravasated  blood  ig  usually  small*     Ther<?  mn 
be  no  bleeding. 

The  rent  seems  to  increase  from  shrinkiug  and  atrophy  of  iii .  u^^. 

An  Oititrard  objective  nympfom  may  appear  in  a  sluggish,  a  dibtc 
or  an  irregular  pupil,  owing  to  tension  or  niptui'e  of   the 
nerves. 
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The  principal  suhjccfive  si/mptom  is  impaired  Yision,  1ob8  of  acute- 
nese  of  sight,  wkich  usually  increases  Iroin  inflammatory  reaction 
and  secondary  changes,  especially  if  the  retina  be  seoonclarily 
damaged,  for  there  may  bo  but  little  intra-octilar  iiTitation,  or  a 
great  deal. 

We  know  that  it  is  possible,  from  the  record  of  two  cases*  for 
sight  to  be  restored  after  the  rupture ;  but  unfortunately  we  know 
also  that  there  is  permanent  impairment  of  it,  according  as  the  retina 
is  damaged ;  such  as  loss  of  visual  acuteness,  scotomata,  distortion 
of  objects,  actual  blindness.  Sometimes  the  vision  improves,  but 
only  to  become  worse.  The  very  healing  of  the  choroidea, 
during  which  the  retina  is  drawn  backwards  and  united  to  the 
sclerotica,  by  the  cicatrized  tissue  in  the  ohoroideal  gap»  spoils  the 
retinal  elements. 

I  need  not  stop  to  consider  the  various  theories  which  have  been 
resorted  to,  whereby  to  explain  this  form  of  accident. 

It  is  very  probable  that  cases  of  this  kind  ai'e  frequently  over- 
looked, because  patients  are  examined  before  the  conditions  which 
mark  the  rupture  have  passed  away,  and  no  further  inspection 
is  made.  No  doubt  they  are  sometimes  mistaken  for  retinal 
heemorrhage. 

Knapp  thinks  that  choroidal  rupture  is  not  always  followed  by 
hsemorrhage,  and  that  evidence  of  such  lesion  would  be  shown  by 
choroidal  atrophy.  Other  observers  consider  atrophic  patches  near 
the  disc  as  a  kind  of  stretching  of  the  choroid,  short  of  actiial 
tearing. 

The  treatment  is  the  same  as  that  recommended  for  internal 
traumatic  ophthalmitis. 


DKTACUMENT   OF   THE   CHOROIDEA   FROM    THE  SCLEROTICA. 


This  has  been  described  by  Liebreich,  who  candidly  admits  that 
incipient  intra-ocular  tumoui's  may  produce  similar  ophthalmoscopic 
appearanoes.  The  symptoms  are  said  to  be  a  well-defined  and 
tightly  stretched  tumour,  which  protrudes  into  the  vitreous  body, 
over  which  the  retinal  vessels  run  in  a  straight  course^  and  imme- 
diately behind,  indications  of  the  choroidal  blood-vessels,  with  their 
interspaces,  are  observed.  See  what  I  have  written  about  the 
diagnosis  of  Choroidal  Sarcomata,  p.  987. 

It  ie  very  questionable  whether  there  be  any  such  affection.  Its 
existence  could  never  be  told  except  by  dissection. 
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COLOBOMA   OF  THE    CHOROIDEA,    ETC, 

The  globular  form  of  the  eyeball  is  completed  about  the  third 
mouth  of  fcBtal  life,  by  the  filling  up  yf  im  opening  iu  the  lower 
part,  which  passes  from  near,  and  a  little  to  the  inner  side  of  the 
optic  nerve  to  the  irifi,  and  is  known  under  the  name  of  the  fcotal 
fissure  of  the  eyeball.  The  sclerotica  first  unites,  then  the  choroidea, 
then  the  retina,  the  union  commencing  in  front  and  proceeding 
backwards. 

The  failure  in  the  completion  of  this  work  of  growth,  by  which  the 
fissure  becomes  permanent,  constitutes  eoloboma. 

Coloboma  of  the  iris  and  of  the  choroidea  usually  coexist.  The 
former  may  be  present  without  the  latter.     The  reverse  is  rare. 

The  iris  deficiency  is  desci'ibed  among  the  diseaseB  of  the  iris. 

It  is  only  to  be  told  how  coloboma  of  the  choroidea  is  to  be 
recognised,  for  it  is  an  irremediable  condition.  This  necessitates 
recounting  of  some  of  the  several  kinds,  and  a  little  explanation  of 
the  anatomical  conditions. 

All  of  the  ocular  tunics  partake  more  or  less  in  this  congenital 
defect. 

The  only  outtcani  spr/ipiom  is  a  protrusion  of  the  sclerotica,  staphy- 
loma scleroticte,  which  is  in  correspondence  ifvnth  the  deficiency  of  the 
internal  tunics.  But  the  bulging,  always  irregular,  may  have  very 
different  depths. 

There  may  be  a  mere  escape  from  a  coloboma,  which  is  declared  in 
thinning  of  the  choroidea,  the  retina^  and  the  sclerotica,  in  the  line 
of  the  total  fissure,  and  attended  by  only  the  slightest  bulging  of 
the  sclerotica. 

TliQ  CHjloboma  may  extend  through  the  ciliary  processes,  there 
being  no  interruption  between  it  and  coloboma  of  the  iiis  to  the  bide 
of  the  optic  nerve.  The  optic  nerve  even  may  ht*  included  in  the 
fissure.  Usually,  however,  even  in  an  extreme  case,  a  process  of 
choroidea  forms  a  bridge  at  each  extremity  between  it,  the  ciliary 
processes,  and  the  optic  nerve. 

Partial  and  short  colobomas  are  the  most  common,  and  may  be 
situated  in  any  part  of  the  line  of  the  fcetal  fissure,  I  have  a  draw- 
ing of  one,  only  two  and  a  half  lines  long,  raid  space  between  the 
ciHary  processes  and  the  optic  nerve.  The  sheath  only  of  the  optic 
nerve  may  be  atfected,  and  Liebreich  has  dissected  such  a  case. 
Having  made  a  longitudinal  section  of  the  optio  nerve,  he  found  it* 
sheath  to  bo  dilated  into  a  deep  pocket  below  the  disc,  previous 

its  passing  into  the  sclerotica. 
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■  I  shall  endeavour  to  show  that  we  mufit  reoogniae  diseased  con- 
ditions, some  of  them  peculiar,  of  all  the  tissues  of  the  eyehall,  in 
fact»  a  combination  of  well  recognised  diseases,  with  some  uncommon  i 

_    phenomena. 

P  Glauooma  seldom  appears  till  after  the  middle  period  of  life, 
much  oftener  in  females  than  in*  males,  and  in  those  of  dark  com- 

Iplexions,  who  are  pale  and  nnhoalthj  in  appearance. 
I  shall  class  the  symptoms  of  glaucoma,  under  the  headings  of 
acute  and  subacute.  i 

Acuk  inflammatorij  glaucoma, 
PrefuonUort/  st/mptoms.  There  may  be  definite  premonitory 
symptoms,  chiefly  subjective.  A  halo  or  corona^  grey  or  coloured, 
sometimes  as  one  circle,  sometimes  as  several,  in  the  same  or  different 
oolom^,  surrounds  the  flame  of  a  oandle  or  lamp,  or  any  luminous 
object,  which  is  looked  at.  Occasional  dimness  of  sight,  or  dimness 
of  a  part  of  the  visual  field.  Flashes  or  wheels  of  light,  perceived 
in  the  dark  as  well  as  in  the  light,  with  or  without  intercurrent 
obscurations  of  sight.  Rapid  increase  of  presbyopia,  together  with 
reduction  in  the  range  of  accommodation,  ciliary  neuralgia,  head- 
aches. There  is  no  preference  in  the  perception  or  order,  where 
several  occur,  nor  is  there  any  usual  time  of  duration,  where  they 
remit  or  intermit,  nor  of  period  over  which  they  may  extend^  so 
that  their  occurrence  may  occupy  hours,  days,  weeks,  months,  or  , 
years.     The  pupil  may  dilate. 

t  Direct  Ht/mpfoms.  After  some,  or  aU  of  tlie  premonitory  symptoms, 
or  without  any  one  of  them,  acute  glaucoma  appears  as  an  inflammatory 
attack,  ushered  in  by  the  subjective  symptoms  of  sudden  and  severe, 

I  although  alternating,  ciHary  neuralgia,  popularly  called,  throbbing 
pain  in  the  eyeball  and  corresponding  side  of  the  face.  The  eyebaU 
is  most  intolerant  to  any  touch.  Flashes  frequently  appear,  some- 
times of  a  vivid  red,  sometimes  of  a  deep  orange  colour,  with 
intolerance  to  light.     These  are  increased  by  exertion,  or  anythiiig 

I   which  quickens  the  heart's  action,  even  the  taking  of  fxtd. 
The  outicard  sympfonu  declare  ophthahnitm^  or  inttammation  of  tlie 
eyeball,  in  which  the  uveal  tract  is  much  implicated.     W©  find 
lacryniation  and  intolerance  to  light,  swelling  and  redness  of  the 
eyelids,  slight  conjunctivitis  with  serous  chemosis,  but  scarcely  any 

■  purulent  discharge,  hypenBmia  of  the  sclerotica,  and  congestion  of  tbdj 
anterior  ciliary  veins,  which  are  much  distended  and  livid.     These 
disturbances   vary  very  much  in  intensity.      1   am  sure  that   my 
reader  will  gladly  excuse  my  giving  some  of  the  variations.     Who 
could  describe  all  of  them  ? 

The  surface  of  the  cornea  is  hazy,  like  a  slightly  steamy  gl 
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a  fiouree  of  error,  when  we  are  taking  Into  aceount  filight  softness  or 
Blight  hardness,  as  indieativo  of  diseaBe. 

liet  me  give  a  ready  method  for  determining  the  resistance  which, 
in  any  instance,  the  oyehall  gives  to  pressure.  The  patient  gently 
closes  his  eyelids  and  looks  a  little  do^vTiwards.  The  examiner 
places  the  point  of  the  forefinger  of  each  hand  on  the  upper  part  of 
the  eyeball  jnst  beyond  the  cornea,  one  on  the  right  side,  the  other  on 
the  left,  and  presses  centrally,  first  with  both  fingers  simultaneously, 
and  then  in  aUernation,  all  the  while  keeping  them  adapted,  Ao- 
cording  as  the  eyeball  yields  or  fluctuates,  do  we  speak  of  its  softness, 
and  according  as  it  resists,  do  we  speak  of  its  hardness. 

It  has  been  proposed  to  express  degrees  of  glaucomatous  tension^ 
thus  obtained,  by  numbers  1,  2,  3,  to  which  are  given  certain  ranges, 
to  be  represented  by  letters  of  the  alphabet.  But  diseased  gradations 
are  too  numerous  to  admit  of  any  such  tabulation,  and  normal  ten- 
sion in  one  eye  may  even  exceed  that  of  acquired  or  abnormal  ten- 
sion in  another  eye.  Besides  this,  I  know  that  no  one  could  use  any 
of  the  suggested  formuli©,  for  there  are  several,  with  even  an  approxi- 
mation to  accuracy,  any  more  than  he  could  tell  slight  dilferenoes  in 
the  weight  of  bodies  which  he  may  take  in  his  hand.  How  is  he  to 
get  his  unit  ?  The  other  eyeball,  if  even  healthy,  may  not,  as  I 
have  showTL  from  physiological  variations,  be  sufficiently  reliable. 
And  then  no  two  men  would  ever  agree  in  their  recognition  of  the 
degrees  of  tension.  I  think  that  we  ought  to  be  contented  to  be 
able  to  ascertain  that  a  glaucomatous  eyeball  is  a  little  harder  than 
natural,  or  very  hard,  availing  ourselves  of  the  state  of  the  other 
eye  in  comparison,  and  to  express  the  same  in  simple  words.  Be- 
sides, we  do  not  form  our  diagnosis  of  the  extent  of  the  glauco- 
matous changes,  or  our  prognosis,  by  mere  tension  alone.  We 
take  into  consideration  other  symptoms.  I  must  not  forget  to  tell 
that  attempts  have  been  made  to  take  the  glaucomatous  tension  by 
instruments,  by  Mouik  and  others,  which  to  my  mind  are  inferior 
to  the  fingers.  In  Knapp's  "  Arohiv,  of  Ophthalmology/'  &c,,  is  a 
tedious  paper  of  fifteen  pages  on  Opbthalmotonometrie,  by  Dr* 
rfltiger, 

Piston  w  alwaj/8  much  deieHonitcd  in  acuteneg^,  and  generally 
declines  in  a  gradual  manner,  and  for  a  while,  higher  illumination 
and  approximating  the  object  to  the  eye,  overcomes  in  a  measuie 
it-s  deficiency. 

It  gets  worse,  a  thick  fog  pervades  the  visual  field  by  daylight, 
and  a  halo  with  prismatic  colours  surrounds  objects  by  artificial 
light. 

The  visual  field  has  already  contracted,  beginning  at  the  in 
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oentral  blood-vessels  of  the  retina.  The  veins  show  the  most  physical 
change,  because  they  are  dilated,  and  more  posterior  than  the  arteries. 
AH  these  vessels  follow  the  sides  or  superficies  of  the  cup,  being 
separated  from  the  lamina  cribrosa  and  the  nerve-sheath,  by  the  nerve 
fibres,  or  whatever  may  remain  of  them,  if  atrophy  has  taken 
place,  and  by  contracted  proliferated  areolar  tissue.  Therefore,  to  pass 
£i*om  the  centre  of  the  disc  up  to  its  edge,  and  over  the  sclerotic  ring 
to  the  retina,  they  must  go  in  a  curved  form,  following  tlie  lateral 
excavation,  or  elirab  the  steep  sides  w^here  there  is  no  excavation,  and 
in  both  instiinces  make  a  shaq)  elbow  in  cleariug  the  sclerotic  ring. 
The  effect  of  the  elbow,  with  lateral  excavation  of  the  disc,  is  to  throw 
ports  of  the  vessels,  or  segments  of  them,  out  of  view  under  the  disc 
edge,  and  so  prevent  the  tracing  of  the  continuity  of  some  or  all  of 
them,  particularly  the  veins.  It  may  hence  appear  that,  the  portions 
of  the  vessels  at  the  back  of  the  disc,  w^hich  may  have  an  atrophic 
appearance  and  are  sometimes  difficult  to  be  seen,  do  not  belong  to 
those  at  the  edge.  A  little  clever  turning  of  the  ophthalmoscope 
will  enable  more  to  be  seen  than  woidd  otherwise  be  vieible.  The 
elbowed  portion  of  the  vein  is  darker  than  the  rest.  Where  there  is 
no  lateral  excavation,  but  merely  steep  sides,  the  continuity  of  the 
vessels  may  be  traced.  The  straight  piece  in  each  wiU  necessarily, 
as  I  have  shown  in  atrophic  cupping,  look  very  dark. 

The  central  blood-vessels  within  the  cupped  disc,  may  undergo 
certain  physical  changes.  Some  of  the  small  ones  may,  by  inter- 
weaving and  contortions,  produce  an  effect  likely  to  be  mistaken  for 
cavities.  Later  in  the  disease,  most  or  all  of  the  small  oentral  twigs 
are  veiled.  Even  isolated  branches  may  disappear.  With  this  reduc- 
tion in  number,  one  or  two  which  remain  may  be  so  unnaturally 
placed  as  to  give  the  idea  of  being  merely  a  collateral  venous 
branch  or  branches.  All  the  blood-vessels  may  be  thrown  aside  from 
the  porus  opticus,  a  condition  accounted  for  by  pressure,  in  ossooia* 
tion  with  some  physiological  deviation. 

Deeply  excavated  discs  have  a  mottled  aspect,  the  effect  of  the 
manner  in  which  the  incident  rays  of  light  necessarily  fall,  and  of 
atrophic  changes.  The  morkingB  of  the  exposed  lamina  oribrosa  are 
apparent,  see  p.  1080,  and  add  to  such  effect.  In  the  end  the  diflo 
becomes  grey,  or  greyish  blue,  or  spotted  with  dirty  grey,  or  abso- 
lutely white. 

Cupped  discs  were  supposed  for  a  long  time  to  be  prominent.   This 
mistake  was  the  result  of  an  optical  delusion,  and  remained  till  we 
learned  that  their  real  shape  is  to  be  gathered  from  the  shadow  which 
the   cupping    forms,    which   is   affected  by   any   movement  of  t 
ophthalmoscope.     The  shadow  surrounds  the  porus  opticus,  is  ' 
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cloudiness  of  the  aqueous  humour,  and  that  of  the  vitTeous  T>ody, 
may  subside,  the  pain,  too,  disappear,  aod  the  sight  so  far  return 
that  a  patient  may  think  he  has  recovered  since  he  can  read  small 
type  ;  but  the  dilated  pupil,  some  degree  of  abnormal  ocular  tension, 
and  promineneo  of  the  iris,  point  to  the  damaged  state  of  the  eye. 
A  relapse  may  never  arise,  but  it  is  to  be  expeeted>  Even  then, 
destruction  of  sight  may  not  be  the  consequeneej  unless  they  be  fre- 
quent. They  may  become  less  severe,  and  so  I'all  iut^  the  state  which 
is  called  subacute  or  chronic  glaucoma. 

Subacute  wfiammatorii  tj/fiMconuf,  usual/j/  calMI  chronw  glauconm. 

We  meet  with  all  the  symptoms  which  have  been  enumerated  as 
characteristic  of  the  acute  atTectiou,  but  less  definitely  marked, 
although  equally  destructive  to  the  eye.  Those  which  ai-e  to  be 
especially  relied  on,  as  demonstrating  the  subacute  stage,  are  cupping 
of  the  disCj  and  reduction  or  contraction  of  the  visual  field. 

We  shall  find  more  variety  here,  in  the  beginning,  development, 
and  termination,  than  in  acute  attacks.  However  diversified  tho 
several  forms  may  seem,  they  are  variously  connected,  and  frequently 
pass  into  each  other. 

In  some  cases  the  vascular  action  shows  no  prominence.  Inflam- 
matory symptoms  may  be  but  faintly  marked.  They  may  never 
exist.  Such  exceptions  have  tempted  some  surgeons  to  make  a 
subdivision  of  them.  Under  these  circumstances,  there  is  no  sudden 
attack  with  pain.  Whatever  be  the  sjmiptomSt  they  succeed  each 
father  slowly  and  insidioiLsly,  so  that  nothiug  is  liotieed  till  the  eye  is 
much  affected.  Both  eyes  are  generally  simultaneously  involved*  but 
in  difi'erent  degrees.  There  ia  a  decline  of  acuteuess  of  vision, 
sometimes  for  awhile  noticed  in  distant  vision,  sometimes  in  near. 
The  range  of  accommodation  is  reduced,  and  presbyopia  or  hj^per- 
metropia  is  acquired,  the  victims  being  usually  about  middle  age. 
The  pupil  is  generally,  not  always,  dilated,  but  is  dull  in  action. 
Undue  ocular  tension  is  perceptible,  but  not  in  excess.  The  dioptric 
media  are  clear,  and  ophthalmoscopic  examination  discovers  some 
degree  of  optio  disc  cupping,  with  enlargement  of  the  retinal  veins 
and  contraction  of  the  arteries.  Pulsation  of  the  retinal  vessels  is 
scarcely  seen,  unless  the  eyeball  be  pressed  on,  A  little  oeidar  con- 
gestion might  arise,  but  it  is -slight,  and  scarcely  ever  is  there  oph- 
thalmitis, tlirough  which  hyalitis  occurs.  Proceeding  in  this  inactive 
manner,  the  pupil  gets  more  dilated,  the  iris  is  thrust  against  the 
cornea,  which  retains  its  transparency,  the  disc  gets  more  excavated, 
and  the  visual  field,  which  has  been  all  along  contracting,  is  very 
much  reduced.     Disc  atrophy  follows,  and  vision  ia  lost, 

I  lately  watched  a  typical  case  of  the  kind*     When  I  saw  the 


DNDAHY    OR    CONSECtrTlVE    GLAUCOMA. 


1165 


point  of  fUXHiMl  more  eccentiio,  while  sight  declines  more  and  more, 
till  absolute  blindnegs  ensues. 

There  is  oceaslonaliy  a  eenaation  of  iUimiination  of  the  visual 
field  which  persons  with  subacute  glaucoma  experience,  after  blind- 
ness has  ensued*  It  is  of  the  natiu"e  of  the  subjective  sensations 
spoken  of  in  the  chapter  on  the  Diseases  of  the  Optio  Nerve,  at 
p.  1Q77,  last  paragraph.  8uoh  persons  often  deceive  themselves  by 
supposing  that  their  sight  is  returning,  and  with  the  addition  of 
a  little  fancy,  will  declare  that  they  see  certain  things,  generally 
naming  this  or  that  of  whiclt  they  remember  the  place. 

The  occurrence  of  pain  is  very  uncertain.  It  may  be  quite  as 
severe  as  in  the  acute  inflammatory  form,  and  of  longer  duration* 

The  subacute  state,  more  correctly  then  called  a  ehronie  process, 
may  be  the  termination  of  a  primary  acute  attack,  in  which  the 
inflammatory  symptoms  have  never  quite  declined,  but  merely 
remitted,  springing  up  into  activity,  and  oscillating  for  months  or 
years,  between  exacerbations  and  remissions,  till  the  eactreme 
syniptoms  arrive. 

Glaucoma  always  begins  in  one  eye,  and  is  very  apt  to  be  de- 
veloped in  the  other,  in  the  course  of  months  or  years.  The  second 
manifestation  of  it  is  not  necessarily  like  the  first,  but  may  show  the 
greatest  possible  variation,  for  while  the  first  is  acute,  the  second  may 
be  subacute,  or  so  on. 

That  there  is  a  family  tendency  to  this  disease  I  doubt  not,  in 
which  case  the  attack  occurs  earlier  in  life. 

Atrophy  of  the  eyeball  may  succeed  any  form  of  glaucoma. 


SEOONDABY   OR   CONSECITTIVE   GLAUCOMA. 

This  is  understood  to  be  the  appearance  of  glaucoma  in  an  eye  which 
18  already  the  subject  of  disease. 

Abnormal  tension  of  the  eyeball  is  considered  the  sign  which  repre- 
sents the  presence  of  glaucoma, 

Undue  ocular  hardness  is  very  common.  It  is  invariably  produced 
by  the  operation  for  the  solution  of  cataract,  lasts  aU  the  while  the 
cataract  is  being  absorbed,  and  for  a  period  afterwards.  It  becomes 
very  exalted  if  the  operation  should  be  attended  by  ophthalmitis.  It 
always  appears,  too,  when  traumatic  cataract  is  induced,  and  remains 
till  the  cataract  is  absorbed  or  removed  from  the  eye.  It  is  brought 
about  by  all  injuries  which  produce  any  degree  of  ophthalmitis, 
whether  inflicted  on  the  eyeball  itself,  on  the  ocular  appendages,  or 
on  the  surrounding  parts,  and  especially  where  orbital  cellulitifi  is  set 
up.     In  the  most  marked  eitamples  which  I  have  seen,  I  have  not 
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Cm^e  of  ghiucoma.  For  aught  that  can  Le  said  under  this  head 
definitely,  respecting  the  essential  glaucomatous  characteristics, 
I  might  as  well  and  at  once  make  the  statement  that  I  have 
nothing  to  tell,  nowever,  there  is  scope  for  a  few  relevant  remarks, 
which  maj  he  made  without  dragging  the  reader  through  the  large 
and  dreary  wilderness  of  speculative  npinions  on  the  subject. 

For  most  of  the  phenomena  of  glaucoma  we  have  some  explana- 
tioa,  for  others  we  have  none.  This  agrees  with  what  I  said  at  firat, 
that  glaucoma  is  a  combination  of  well  reoognised  diseases,  with  somo 
peculiar  phenomeua. 

The  pain  in  the  eyeball,  and  tenderness  to  touch,  are  well  known 
conditions  in  ophthalmitis. 

The  visual  distiu-banees  are  those  met  with  in  optic  neuritis,  and 
neuro-retinitis,  with  the  exception  of  the  hazy  visual  field  by  day, 
and  the  halo  with  eolonr  firound  luminous  bodies,  due  to  slight  degrees 
of  opacity  of  the  vitreous  body  from  hyalitis.  When  optic  nerve 
atrophy  sets  in,  then  comes  the  contraction  of  the  visual  field. 

The  increase  of  any  existing  presbyopia,  or  the  acquirement  of 
hypermetropia,  is  to  be  ticcounted  for,  in  the  latter,  by  the  ilattening 
of  the  cornea,  and,  indeed,  the  shortening  of  the  eyeball  from  before 
to  behind,  the  efFeet  of  the  more  special  form  which  it  assumes,  aud 
in  the  former  by  loss  of  aceoinmodation,  from  paralysis  of  the  ciliary 
muscle,  due  perhaps  to  oyclitis. 

Loss  of  corneal  sensibility  can  only  be  from  damage  to  the  corneal 
nerves  in  their  course,  but  hardly  to  be  explained  by  attributing  it  to 
pressure  on  them. 

A  dilated  and  irregular  pupil  may  certainly  appear  before  the  iris 
is  pushed  against  the  cornea,  therefore  pressure  does  not  dilate  it, 
a£  it  is  generally  supposed.  I  know,  on  the  contrary,  from  observation 
in  other  cases,  that  an  iris  may  lie  pressed  against  the  cornea  and 
paralysed  in  action,  while  the  pupil  is  no  more  dilated  than  its  change 
in  position  rendered  nec€88a^J^  To  disorder  of  the  ciliary  nerves,  is  the 
dilatation  due,  and  the  pupillary  irregidarity  to  implication  of  some 
nerve  twigs  more  than  of  others.  See  Paralytic  Alfeotions  of  the 
Muscles  of  the  Eye,  especially  p.  ^46. 

Crystalline  lent*  opacity,  or  catai-act,  is  indisputably  occasioned  by 
loss  of  lens  nutrition,  a  subject  discussed  in  the  chapter  on  (.Cataract. 
The  cataract,  or  the  unaffected  lens,  as  the  ease  may  be,  and  the  iris, 
are  certainly  pressed  forward  by  some  cause  acting  permanently  and 
posteriorly  to  them, 

Pulsation  of  the  central  blood-vessels  of  the  retina  is  but  a  little 
excess  of  that  which  is  known  as  a  physiological  condition,  and  then 
attributed  to  normal  tension  of  the  eyebalh     It  is  easy  to  understand 
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im  XHSEAMS  or  TBI  C^OftOlBU. 

hair  a  Utile  more  tennon  would  render  an  ocenaoiial 


Th»  cumtiiutiopftl  dktiiriMuiee  is  not  met  with  unhm  the  altadk  of 
giiaieoina  ia  markedly  inflammatorjr.  This  ia  no  more  fltan  what  w 
iDMi  wi&  in  ophthahmtu  in  gemeraL 

The  nafaire  of  the  glamxmiatoiia  tenaion  kaa  elitded  oar  diaeofety. 
ThiB  pretematimil  hardneaB,  aa  I  have  told,  might  be  abnent*  Am 
we  ad  then  to  eonaidar  gknoomatooa  axeaTatioti,  with  aoeon^aaj* 
ittg  diitarbaiifiea  of  ogfat,  aa  tnsa  glaiMxniia.  8<ich  examplea  mtm  aot 
at  all  Uked  bj  those  who  insbt  on  glanooma  aikd  temioii  a«  ajraoej* 
rnoma,  and  they  certainly  make  the  leaat  of  them*  It  wiH  not  do  to  i 
atttfbute  the  tension  to  blood  turgeeoenoey  and  Uame  the  ehomidM  1 
especiallj,  Mijing  that  the  v^Dm  TortiooMB  are  obatmcted  m  thm 
aSBceni  duty  hy  this  or  that  canae,  for  we  know  that  tlMte  ia  ^ao* 
eoma  with  tension  with  ecaroely  any  or  no  sn&mmatofy  oreoiigeitifa 
sjmfUmtB^  and  that  therefore  such  symptomi^  when  they  are  [mwiiiI, 
may  be  csUed  a  oompUcation*  If  tenaion  be  attributed,  aa  h  emtmaij 
may  plaoaUy,  to  inereaaed  aetoaity  of  the  Titieoiia  body,  dae  to 
loaB  of  balance  between  eecfetiovi  and  ahaorptioii,  or  to  penrerted 
gntritioii,  in  other  worda^  to  aome  diflofder  of  the  nerrea  priidirj 
ofer  ieoetioii ;  we  diall  be  reminded  that  rigidity^  or  ooolaelifNi  i 
theeelerotiea,  may  be  as  mnfihooneerned  in  the  tenaion  qoeaiioiitpaiti*  ■ 
ciilady ,  a$  I  beliere,  that  glanoomaiona  eyea  become  redaoed  in  aia&  ■ 

The  contradictory  jtateiDCpfai  of  e^yerxmenteia  on  the  kmer  aai-  ■ 

mala,    who  have  ^ideaToured  to  I«m  the  reipe«tiTe    inflnnwim 

I  of  the    eympatheiic   and  fifth   oerebial  nenrea  in  pffodman^  a^ 

nonnal  teBflkm,  k  no  more  than  what  mi^  be  ex]ieoled«  nioe 

the  ezperimenta  require  a  nu^y  hardly  to  be  oommaaded,  and  the 

qratem  in  man  diffen  remarkably  from  that  in  the  lower 


The  glaacomaloiia  enppio^,  QaoaDy  aecribedto  pro»mei»  moat  have 

}  other  otig^  elae  how  can  it  oocnrt  aa  we  know  it  nmyv  when 

1  ahnonnd  oeniar  tenaioa  ia  abaeiiL    How  it  ia  induced  ia  one  of  tha 

dee.    I  hare  aeen  it  efen  where  the  lena  and  the  iroi 

have  not  been  p«ahed  fiorward.    An  attempt  ia  made  to  meet  llua 

I  asaeption,  by  aawitiiig  that  the  copping  may  be  doe  to  two 

afaophy  being  one,  and  thmalii^  baak  of  the  di»  from 

being  the  other.    My  own  impreanon,  after  mnch  eonaidesaticniy  la^ 

the  diae  ia  primarily  at  fiuitt,  from  aenrttia  and  atropbyp  a 

the  abnormal  tenaion  prodncea  bat  a  aeeondary,  and,  aa  aadh,  i 

pait^ 

Poat'Aoftem   oamiaataon   of  the   diaofgaaiaad  ayAall 

*Mhiag  beyond  rarieoae  and  ealarged  eqallariaa^  atr«^y  of  the 
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several  tissneii,  hosimorrbiigic  and  other  eifuiiions  met  aUo  with  in 
eyos  ttpoiled  from  other  caiiAefl. 

Treatment,  I  will  ^\msk  fintt  of  acute  inflammatory  glaucoma. 
Tho  |)rcinoiiitory  isymj»toma  aflbrd  loope  for  treatment  where  they 
arisci  from  slight  optio  neuritiJi,  or  timiro-retiuitiat  o^  GhoroidittJt. 
Besidefl  tho  loital  antl  general  measurea  reqtusitf^  r«»r  Hut'Ii  affeotioni^ 
tho  oyo  should  he  Bliaflod,  arid  humiA  from  Liight  light  and  artifloial 
heat. 

Kven  when  glaut^oma  in  devclup<id  ij  ite  ojihibulmitiB,  with- 

out the  glauoomatoiiA  oharacteriKtirw,  |  illy  the  tension,  Ixnug 
decidedly  marked,  tho  eye  may  be  Kaved  by  attention  to  the  inflam- 
matory proce«ie»,  through  local  and  general  measuren. 

Ever  uinoe  the  abnonnal  ten«ion  waa  diacovered,  a  groat  many 
yeara  ago,  ha#  it  lieen  thought  a  bad  feature,  and  have  §urgeont 
been  trying  to  reduor^  it,  by  biffing  out  iiome  of  the  content»  of  th^ 
oyobaU,  eitliur  fnun  the  vltreouji  or  the  aqueous  chamber.  Tim  latter 
method  wtw  chiefly  praeti^d  Iiere  and  abroad.  Three  quarters  of  a 
eentury  ago,  Mr»  J.  Wftrdrop,  one  of  tlio  leading  HurgeoiiH  of  biB  day, 
publiHln'il  a  paper  in  the  **  Medioo-Ohirurgieal  Transaetions,**  t(i  fthow 
the  benefleial  eifeets  of  evacuating  tho  iKiutMUtB  humour  in  inflamma- 
tory affoetifiuH  of  the  eye^  undi>r  whieh  ho  includea  glauconia*  It  i» 
a  philwnphieal  and  prutjilcial  uHKay.  We  find  that  everything  of 
therapentic  oflinacy  which  he  daims  for  it,  eompriAes  what  la  attri- 
buted to  iridfftoniy. 

In  1H(J4,  wh**ji  tlift  treatment  of  glaucoma  waa  mueh  diacufised  in 
Engbtnd,  I  eoiitributod  a  long  paper  on  Corneal  raraoonteais,  to  the 
**Medicml  Tuma  and  Oftzt^ttH/' 

V,  UriifV3  latoly  j>roiK)«iMl  tho  operation  **  Irithwtomy,"  wliich  ho 
haci  boon  prtjviourtly  praotising,  for  Irido-ChnroiditiB,  &o.  Ilia  papers 
are  in  the  •*  Anjhiv.  fiir  OjOith/*  fnr  18r*r>.T-8,  and  tratmbit/d  by 
tho  Hy deuhum  Socioty.  Ho  removed  a  portion  of  the  iri»»  because^ 
he  ftupposed,  very  erroneously,  tiiat  thi«  dia|»hnigm  was  the  fiojirco  of 
tho  aqiinfjtjw  bumniir,  and  that  by  redueing  its  6i;5o  Io**m  fluid  would 
be  ptjured  nut,  and  \m»  t/Onaion  produrjofl,  and  aoeordingly  if  the 
operation  wore  done  in  timO|  doBtnietion  of  the  retina  would  bo 
tioni pleto \y  arrofited. 

It  IK  my  (bity,  as  an  author,  to  Bay  that,  after  all  tho  controversies 
about  Iridoetomy,  many  opbthalmologiste  her©  and  abroatlp  whether 
didnring  iVtHii  or  agreeing  with  Uriife*8  theory  nf  the  operation^ 
bitliino  tlmt  tho  oporation  possesses  some  [JoeuUar  tlierapeutio  vaJuo 
beyond  any  treatment  yet  practised,  Besidea  i-edueing  teuRiou,  it  is 
huppimed  to  niaturially  infhience  tlie  nutrition  of  the  eyeball,  where 
this  18  at  fault,  and  apart  froui  glaiieoma,  even  to  restore  norma) 

4  r 
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the  eye  for  half  an  hour  or  more,  and  to  be  gradually  relaxed,  in 
order  to  prevent  h^emorrbage.  Where  there  is  glaucoma  with 
synechia  posterior,  the  operation  must  be  done  accordiDg  to  the 
rules  given  for  making  an  artificial  pupil  by  excision  under  suoh 
circumatances.  The  crystiilline  lens  is  prone  to  accidental  wounding 
when  the  pupil  is  widely  dilated,  to  avoid  whieh  it  may  be  necessary 
to  incise  the  cornea,  as  in  the  operation  for  extraction  with  a  cataract 
knife,  the  point  of  which  should  not  be  allowed  to  pass  beyond  the 
margin  of  the  pupil. 

Siu-geons  are  not  agreed  as  to  the  amount  of  the  iiis  to  be  removed. 
Some  are  satisfied  with  the  excision  of  a  mere  speck,  while  others 
take  a  third,  a  quarter,  or  more.  Some  quickly  resort  to  a  second 
iridectomy. 

The  objections  to  iridectomy  are  these.  The  liability  to  cataract, 
from  the  violence  done  to  a  diseased  eye  in  which  the  nutrition  is 
much  perv^erted,  and  in  the  immediate  attachment  of  the  crystalline 
lenB ;  also  to  rupture  of  the  capsule  of  the  lens,  and  rupture  of  the 
zonule  of  Zinn.  Intra-oeular  hiemorrhage,  especiaUy  into  the  vitreous 
chamber.  There  is  always  much  bleeding  in  the  anterior  chambers, 
but  this  is  of  no  consequence  beyond  what  may  aiise  from  the  long 
persistence  of  the  blood.  I  have  shown  elsewhere  that  blood  is 
never  quickly  absorbed,  unless  it  be  in  an  eye  with  a  healthy 
aqueous  humour.  A  dazzling  sensation,  and  distortion  of 
luminous  bodies,  the  effect  of  a  large  lateral  pupil,  in  association 
with  the  natural  pupih  To  endeavour  to  obviate  this,  iridectomy  is 
usually  performed  at  the  upper  part  of  the  eyeball,  the  most  difiicult 
position,  in  the  hope  that  the  upper  eyelid  may  partially  cover  the 
pupil.  The  formation  of  a  cystoid  cicatrix  at  the  sclerotic  wound,  con- 
sisting of  bridles,  the  interspaces  of  which  are  filled  by  a  fine  tissue, 
and  which  cicatrix  protmdes,  and  gives  way  now  and  then,  allowing 
the  escape  from  time  to  time  of  a  little  of  the  ai|ueous  humour.  The 
consequence  of  which  is  irritation  to  the  eye,  and  sometimes  acute 
infiamraation. 

Von  Grafe  makes  this  unexpected  remark.  If  iridectomy  he 
executed  in  the  first  stages  of  an  acute  inflammatory  glaucoma, 
during  or  just  after  one  of  the  first  manifest  attacks  of  inflammation, 
it  hastens  in  a  great  percentage  the  appearance  of  glaucoma  in  the 
other  eye.  Notwitlistanding,  he  recommends  an  eai-ly  operation, 
believing  such  disadvantage  to  be  outweighed  by  the  gi'eater  benefit 
to  the  eye  operated  on,  especially  as  the  other  eye  may  be  operated 
on  at  an  early  period, 

Mr.  Hancock  has  introduced  an  operation  for  glauooma.     It  is  4a 
excellent  one  for  extracting  blood  from  a  congested  eyeball ;  and .  I 
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Where  there  18  proof  of  the  optio  norve  and  the  retina  having 
undergone  degenerative  changes,  or  where  there  has  been  much 
hoBinon^hage  prior  to  any  operation,  or  whore  the  eye  strongly 
exemplifies  the  ghiucomatous  state,  in  association  with  great  pain, 
treatment  ean  do  nothing  heyond  reducing  the  pain  and  the  inflam- 
matory paroxysm. 

Subacute  inflammatory,  or  chronic  glaucoma,  affords  little  latitude 
for  treatment  beyond  the  reduction  of  pain.  How  can  an  atrophied 
optio  disc  and  a  more  or  less  atrophied  choroidea  be  restored  ? 

Where  abnormal  tension  of  the  eyeball  arises  under  the  conditions 
expressed  at  p.  1105,  as  soon  aa  the  cataract  is  absorbed  or  ex- 
tracted, or  the  ophthalmitis  is  reduced,  the  tension  will  de<dine, 
Where  real  glaucoma  supervenes,  in  an  eye  already  more  or  k^sa 
diseased,  the  same  ti'eatment  is  applicable  as  where  it  is  an  original 
disease. 

I  am  sure  that  where  there  is  much  intra-ocular  degeneration 
any  operation  will  make  the  eye  worse,  by  causing  intra-ocular 
hiemon'hage. 

The  glaucomatous  pain  may  continue  so  perseveringly,  in  spite  of 
all  treatment,  m  to  demand  extirpation  of  the  eyeball,  or  extraction 
of  the  lens  and  evacuation  of  some  of  the  vitreous  humour. 

Where  glaucoma  is  developed  without  ocular  tension,  treatment 
by  operation  is  inadnnssible  ;  but  I  think  that  constitutional  treat- 
ment may  sometimes  arrest  it,  where  there  is  feebleness  of  consti- 
tution. 

It  remains  for  me  to  mention  that  incising  the  Bclerotioa,  sclero- 
tomy, has  been  revived  in  the  treatment  of  glaucoma,  by  Weeter, 
Quaglino,  and  others. 

In  a  paper  published  by  Quaglino,  in  the  Report  of  the  Fourth 
International  Ophthalmological  Congress,  held  in  London,  in  187'i, 
the  author,  in  referring  to  other  methods  of  treatment  than  iridec- 
tomy, writes  thus  : — '*  The  conviction  of  these  excellent  practitioners, 
iis  well  as  my  own  persuasion,  render  it  a  matter  of  reasonable  pro- 
bability that  the  cure  of  glauc^^ma  does  not  depend  on  excision  of 
the  iris ;  and  the  well-known  fact  that  the  efficacy  of  the  operation 
bears  no  relation  to  the  amount  of  the  iris  excised  has  led  me  to  seek 
other  explanations  of  the  enigmatical  cure  of  the  aifeetion.  No  one 
has,  as  yet,  suggested  any  probable  explanation  of  the  mode  in 
w^hich  ii-idectomy  acts  in  glaucoma^  and  even  its  discoverer  stated, 
with  his  usual  candour,  that  it  was  only  an  empii-ical  proceeding. 
But  is  it  not  true  that,  if  we  could  discover  the  connection  that 
exists  between  iridectomy  and  the  arrest  of  glaucoma,  we  mif 
make    some   progress    in  pathology   and  therapeutics?     In  o 
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ERRATA. 

Page  298.     16th  line  from  top,  read  *<  direct "  for  "  indirect." 
t,    302.    8tli  line  from  bottom,  read  **  sheaths  "  for  '*  sheath." 
y,    313.    In  the  contents  of  the  chapter,  **  Paralysis  of  the  Sixth  Cranial  Nerve '* 

should  be  inserted. 
9,    607.    3rd  line  from  top,  the  words,  **  which  were  formerly  Roman,  bnt  are  now 
sqoare,"  are  to  be  omitted. 
12th  line  from  top,  read  **  exprassed  "  for  **  measured." 
„    639.     16th  line  from  top,  read  "  shining  "  for  "  going." 

In  last  sentence  of  same  paragraph,  it  should  be,  **  The  pigment  of  the 
epithelial  cells  is  removed." 
„    925.    6th  line  from  the  bottom,  read  <<  irido  "  for  *<  iridis." 
„    956.    4th  line  from  top,  after  "  with  "  read  **  or  without." 
„    956.    11th  line  from  bottom,  after  the  word  **  may,"  introduce  the  words  **  occur 
and." 
9th  line  from  bottom,  read  "  suppuratiye  ophthalmitis  "  *'  for  it." 
„    971.    The  heading  should  be  "  Partial  Lateral  Sclero-Choroidal  Staphyloma." 
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^^^^^^^^^^^^^^^^^iSiiSx^^^^^^^^^^^^^jn^^^^^B 

BcMlien  impiusted  in  ctystftUine  lens,  6U4 

Carifls  about  obit,  oansng  mol-podtion             H 

in  iiiUj  601 

of  cyoUd,89                                                        ■ 

in  cliamber  of  <^jo,  anterior,  497 

deep-aeated,  83                                                  H 

poftterior,  503 

around  kcryiual  nae  and  duct,  660,            ^1 

in  IsnTinal  »ac  and  duet,  660 

1037                                                          _^^M 

Caruncle,  calcdi  in  glanda  of,  1008                 ^^H 

on  Biirface  of  eye,  486 

enlargemoot  of,  144                                     ^^^| 

within  eyeball,  496 

Cataract,  734                                                     ^^M 

orbit,  71 

absorption  of,  after  Holution,  62'i             ^^H 

Bolerotica,  494 

accidt*nt«  lik<?ly    to    ocour    during       ^^B 

extirpAtion  of  eyeball  on  aoconnt  of, 

operation,  811                                                  H 

610 

acute  iniiummation  alter  eictractton             H 

Body,  ciliary,  inflammation  of,  1140 

of,  790                                                            ■ 

Oiwitication  of,  1011 

Hub-acnte,  797                                     ^^^B 

▼itreooB,  degtuneration  of  connective 

adbesion  of  capuule  io  iris,  784)                ^^^^| 

UtiAOG  of,  978 

adjuHtmeut  of  uorjteul  flap,  782               ^^^H 

detflcbmoat  of,  from  retina  and 

blac^k,  738                                                    ^H 

choroidmt  1126 

oapBular,  742,  770                                    ^^M 

duteams  of,  V7i^ 

method  of  lacerating,  832                ^^H 

dislocation    of   oryatalliae    lens 

oapftiilo-lenttoolar,  746                              ^^H 

into.  481 

oauscii  of,  427,  466,  469,  7o8                     ^^H 

encysting  of  a  body  in,  60S 

which  interfere  with  »uooei*a,  813            ^M 

filaria  in,  39 

compUt^tttiona  of,  702.  708  H 
oonuitionfl,  oontra-indieatiug  opera-              ^M 

biiimorrliiiirG  into,  979 

iidiiinHmitioii  of,  il75 

turn,  772                                                          ■ 

liquefiiCtiifU  yf,  978 
lodgment  of  ft  body  in,  606 

which  retard  recovery,  792  H 
congenital,  761                                                   ^M 

loaa    otr    wbile    operating    for 

anomalies  of  cryHtalliue  lene,  747       ^^H 

catttTwcl:,  "80 

contiui^enoicH  connected  with  extrac-      ^^^| 

oaaification  of ,  1012 

tioD  of,  783                                               ^^H 

upectromof,  1021) 

oom0alabaoe«8,afterextraction  of,  798      ^^B 

BuppuratioTi  of,  070 

diagnods  of,  748,  764                                       ■ 

BTttfn,  bydatidft  in,  dl 

dilatation  of  pupil.  762,  778,  820  ^^M 
dislocation  of,  to  be  avoided,  819             ^^H 

BiimB  and  scalds,  413 

epontaneoua  of  bard,  815                    ^^^| 

dirLdgn  of  cornea,  778                                 ^^^H 

C»i.iB*T»  bean,  366,  463,  OSe 

effect  of,  on  eyesight,  760                            ^^^M 

Calouli,  in  canaUouH,  626 

cntropium  after  extraction,  798               ^^^B 

in  uplands  of  eanincl«*,  1008 
in  IftciTmiil  sae  and  duot,  500 
in  Mcibomiiin  apparatuij,  1008 

fitnd,  7''i4                                                      ^^H 

hiMiuorr}     '-  ■'»  ^-  f^xtraotion,  792           ^^^| 

^^H 

natal,  1010 

bard,  ^                                                       ^^^H 

Canaliculus,  cong^jnital  deficiency  of,  625 

inadeqaaii:;  seution  of  cornea,  784  ^M 
irregalaritr  of  pupil  after  extraction.           fl 

contraction  of,  o'Jfi 

dacn'olitlii*  in  lower,  1009 

^^H 

divirtitm  of,  471,  626 

lenticular,  736                                            ^^H 

Ifptjwtlis  within*  628 

lofis  of  vitreoiia  humour  while  opcmt-      ^^^| 

obstruction  of,  624 

ing,  786                                                         V 

Btrictureof,  631 

non-union  of  oomea,  792,  793,  794            ^^M 

Caneer,  980 

operation  for  dlaphioemetit,  BOO               ^^H 

encepbaloid,  in  ey elide,  088 

by  depreftuoD,  807                         ^^^| 

In  orbit,  992 

by  E;^'rton*8  plan,  810                     ^^^| 

epitbelial,  In  eyelids,  089 

by  rcclination,  808                           ^^^H 

in  orbit,  993 

for  extraction,  776                               ^^^H 

Bcirrbojiof  eyeball,  981 

by  a  cresco title  corneal  out,  778             ^| 

of  eyelids,  089 

modiflt^  linear,  KOI                                 ^M 

of  orbit,  992 

through    a    small    acctiou    of             H 

of  laorymnl  gland,  1020 

eomea,  800                                          ^M 

treatment  of,  996 

for  solution,  776,  8t0                         ^^H 

Capaiile  of  cryatnlliue  leoa. 

anterior  operation,  818                   ^^^H 

alteration  in,  fnjra  age,  736 

posterior  operation,  828                 ^^^B 

ifjjuri*,n  of,  i'>5 

for  capsular,  829                                      J^l 

opacity  of,  428,  743,  763 

by  extraction,  831                            ^^^B 

Carieft^  80 

by  partial  sepiiratlon,  832             ^^^| 

about  orbits  81,  83, 1037 

for  saft,  by  extrnclion,  826              ^^^H 
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inftammfttlon  of,  890 
InjuTf  to,  465 
interntiHAl  abscess  of,  915 
non-uniou  of,  792,  793,  794 
opaoityof.  910,  911,  912 

h^m  depoat  of  lead,  928 
pannnB  of,  912 
pathologj  of  inflamed.  B90 
perforation  of,  459,  897 
pi^tnentation  of ,  902 
rupture  of,  from  blow8  rare,  444 
Btaphyloma  of,  928,  92€ 
tapping  of,  904,  920,  960,  1169,  1173 
tomours  of,  dermoid,  161 

fattj,  152 

warty,  161 
uloeratiou  of,  867.  919 
yaaculo-nebuloafl,  912 
woimds  of,  447,  449,  452 
Oomeitiff,  diifiue,  901 
neuro-paralytic,  907 
plilyctenuJiir^  894 
pimctifomi,  004 
aiiaple,  for  the  most  part  traomatic, 

891 
mippurative,  915 
Counter  irritanto  injurious,  4&,  899 
Oupping  of  optic  disc,  atrophic,  1086 
glaucomatoas,  1160 
phyHiological,  308 
Oxotitb,  1140 

Oyita,  in  ohambera  of  eyeball,  100 
outaneous  proliferouA,  130,  153 
in  walls  of  orbit,  1 1 6 
Meibomiao,  I'M 
on  Btderotica,  151 
of  lawrjrmiil  gland,  149 
proliferous,  104 
seroiiB,  133^  163 
Cystioercua  oeUalosse,   about  ocular  ap- 
pendages, 25 
behind  retina,  31 
jmplieatiag  touioft  of  ey<)ballt  26 
in  Gomea.  26 

within  cryntalline  lenfl,  31 
within  eyeball  anterioT  part,  27 

posterior  part*  ^l 
witbin  orbit,  33 

Dacbtolithb,  ill  lower  canaliculus,  1009 
in  tear  dacts  of  laoiTmal  gland,  1008 
Dacryops,  149 

Daylight,  mamination  by,  311 
Day  eight,  1131 
Derma,  tumours  arising  from  diieise  of, 

137 
Dfirmoid  tumour,  150,  151 
Detachment  of  iriS}  from  blows,  433 
witb  laeeration,  434 
from  it«  circumference,  811 
of  retina  from  choroidea,  U26 
TitreouA  body,  1 129 
Dilatation,  of  lacrjmal  dnct,  537 

of  orbit  from  pressure  within,  116 
of  pupil,  355,  752,  778,  820 


28,  431, 


Dilatation  of  pupil,  exoesmve,  from  hlowa, 

433 
Diplopia,  a  consequence  of  sqaJut,  384       ---j 
after  operation  for  Bquint,  4 1 1  ^H 

from  wounds  of  the  oomea,  447         ^H 
Diso.    S^e  Optic  disc 

Dislooatioo,  of  crystalline  km,  428,  431, 
442 

with  capsule,  430 
spontaneoUM,  841 
of  eyeball,  78 

from  blows,  446 
from  ejf ufied  blood,  SO 
Displacement,  of  cataract,  operation  for, 
806 
of  punctum.  529 
Distoma,  or  fluke,  40 
Draeunculus,  or  Guinea  worm,  37 

loa,  40 
Duct,  lacrymal  calculi  in,  560 

congenital  defects  of,  561 

diseases  of,  530 
inflammatiou  of,  acute,  543 

chronic,  532 
polyp ufl  in,  560 
rhiiiotithft  inTolving,  1010 
Meibomian  tumour  of,  136 
uaaal,  absence  of,  561 

bony  deposits,  occluding,  560 
oariea  of  bones,  forming,  1037 

EwHynoatfl,  of  oonjunctifa,  419 

of  eyelids,  417 
Ecbino€5oocu«,  37 
Ectropiura,  697 

of  under  eyelid,  698 
of  upper  eyelid,  708 
from  caries  of  the  orbit,  89 
from  morbid  changes  in  eyelids,  711 
from  paralysis,  716 
from  protruding  eonjuncti?a,  856 
from  senile  atrophy,  7l5 
of  lower  punctum,  529 
Eczema,  728 

Effusion  of  btood,  into  oellular  tisaues  of 
orbit,  108 

into  frontal  dnus,  122 
from  choroidea,  424 
bnhind  retina^  423 
fluid  between  retina  and  choroida 

1126 
serous  in  region  of   sclerotica 
oonjnnctiira,  941 
Emmetropia.  617 
EmpbTflema,  722 
Enoephaloid  cancer,  988,  992 
Enohondroma,  1006 

Encroachment  of  akin  on  corner  of  eye,  7| 
Enlargement  of  eyeball,  449 

distinct  from  protrusion,  194 
Entoptics,  1025 
Ento2oa,  24-^1 
Entropium,  685 

after  extraction  of  oataraot,  798 
with  thickening  of  tarsal  margiiii  6fl 


"                                                                      IKBEX.                                                           1181       ^J 

Eyelids,  homa  of,  131 

Fnndofl  of  the  eyeball,  pigmentary  changes      ^^B 

hypertrophy  of  integTunonts  of,  723 
^^                   ptoais  from.  352 

in,  1146                                                            V 

Pungua  of  conjunctiya,  143                                 ^^M 

^^L          inflaiimmtion  of,  718 

^^^H 

^^f          injuries  of,  364,  417 

Qlaki»,  of  earunole,  oalculi  in,  1008                 ^^H 

^^          inversion  of,  686 

lacrymal,  cancer  of,  1020                          -^^^l 

I                        aff«r  extraction  of  cataract,  798 

chronic  enlargement  of,  1017             ^^^| 

^^m         larvHs  of  insects  under,  496 

cysts  of,  149  ^^M 
daoryoliths  in  dacts  of,  10{»8             ^^M 

^B        maligDiLnt  affeotiooB  of,  083 

^H        mal'positlon  of,  from  oanes  of  orbit, 

diseases  of,  1016                                 ^^B 

^B 

extirpation  of,  550,  1021                     ^^H 

^^1         Meibomian  cjst  of,  13a 

^tulfG  oonnected  with^  1023              ^^H 

^^B                duot,  tumour  of,  136 

hirmorrhago  of,  1^24                           ^^^B 

^H        milium  of,  121» 

inflammation  of,  1016                          ^^H 

^^^^^inolluacum  of^  128 

morbid  changes  in,  1019                    ^^^| 

^^^Hpioma  of, 

polyputi  in,  660                                    ^^^^| 

^^^^■operatiou  in  connection  with  wounda 

Meibomian,  abscess  of,  724                        ^^H 

^            of,  472 

parotid,  enlargement  of,  330  ^1 
prev«wuT©  from  oauuing  paralysis,             ■ 

^H^^  piirulyHis  of  muscles  of,  323 

^^^^^Mtomtion  of,  by  pla«tio  operatioiiB, 

326                                                            ■ 

^Hf   668 

thyroid,  enlargement  of*  94                             ■ 

^^^^m       Ital  ian,  or  taliacotian  method  for, 

Glandnlfle  congregatee,  aoute  inflammation             ■ 

^^^1 

of,  10  Id                                                           ■ 

^^^^ndrrhnu  of,  089 

hypertrophy  of,  1016                                    ^^B 

^^^^Beoondary  sjphilia  about,  1038 

Glaucoma,  11 6a                                                  ^^H 

^^^^lerousGyst  of,  133 

aoute,                                                         ^^H 

^^^^^iteatozoon  about,  41 

constitutional     diaturbanco    in,       ^^B 

^H         inireating  of,  723 

1162                                                             ■ 

^H         BweUing  of,  943 

cupping  of  disc  in,  1160                           H 

^H         syphiliii  about,  1038 

deterioration     in    acuteness    of             H 

^^M         tegumentary  mole  of,  138 

yision  in,  1159                                        H 

^H         tumours  of,  126 — 140 

tension  of  eyebaU  in,  1158,  1159               B 

^H         twitching  of,  331 

etiology,  or  cause  of,  1166                        ^^^B 

^H        oloeratioa  of,  1039 

incLtting  the  sclerotica  ,1172                     ^^^B 

^m       Wftrtfl  of,  138 

iridectomy,  use  of,  in,  1169,  1170           ^^^1 

^H        woimda  of,  468 

objections  to,  1170                             ^^^H 

^H                causing  chemovia,  472 

secondary  or  consecutiye,  1165                 ^^^H 

^H               the  fiumnmding  iutegumenta  of, 

6ub-acutc  or  chronic,  1162                         ^^^B 

^m 

tJipping  the  cornea,  1169,  1173                 ^^^| 

^H         ximthelagma  of,  732 

t^nniou  €f  eyeball  in,  1166,  1167               ^^^| 

^^H 

treatment,  1168                                            ^^^| 

^HFaob,  effects  of  blows  on,  439 

OHoma,  in  orbit,  993                                          ^^H 

^^  !Fifth  cranial  nerve,  affeotioua  of»  1045 

in  retina,  982                                               ^^H 

fibrous  tumoor  on,  189 

Granulations,  942                                            ^^H 

Filuria,  37.  38,  39 

Growths,  within  canaliculi,  528                      ^^^H 

Pisaure,  congenital,  of  cboroidea,  1166 

on  conjunctiva,  484                                    ^^^B 

of  eyelida,  724 

Guinea  worm,  37                                             ^^^B 

of  iriH,  937 

^^^H 

Fistula,  of  eyubaU,  1013 

HjBMOEEiHAaB,  after  eztraotioD  of  catan<rtt     ^^H 

^H          of  laorymal  mc  and  duct,  £47 

792                                                        ^^B 

^m         of  aolerotica,  1013 

afterneedle opentioot  811                     ^^B 

^B                 with  prolapso  of  iris,  1014 

a  result  of  hyperaemia,  840                      ^^^H 

Fluid,  between  chopoidea  and  retina,  1 126 

behind  retina,  423                                               V 

eataraot,  7^4 

between    choroidea    and  sclerotica,            ■ 

Fluke,  40 

1149                                                               ■ 

Forehead,  effects  of  blowe  on,  438 

from  gunshot  wotinds,  64                                ^M 

Foeea,  nasal,  188 

into  frontal  sinus,  122                                       ■ 

zygomatic,  189, 
^^  Fourth  cranial  uerre,  pimilyBis  of,  349 

into  orbit,  108                                                   H 

spontaneonst  109                                       ^B 

^mffnushaw  of  edge  and  wall  of  orbit,  5S 

yitreous  body,  979                                             ■ 

^^B*imdxi«t  of  vyebaU,  anomalies  of,  307 

Hemorrhage,  intra-ocular,  anterior^  421         ^^B 

^H^       appearanco  of,  in  healthy  eye,  302 

posterior,  422                                      ^^^B 

^H         colour  of,  to  what  due^  1 1  oi5 

of  choroidea,  424,  1 148                             ^^H 

^H        effect  of  t^gtEient  on  oolour  of, 

of  laorymal  gland,  1024                            ^^^ 

^1            1136 

of  retina,  1097 

^^^W^^^"                                   INDEX.                  ^^^^P                1183           1 

^1  In0»  pandytic    influence  of    BympB.tliciio 

Lena,  reproduction  of,  458                             ^^M 

■              nerre  on,  320 

Lenses,  242                                                      ^H 

^B                  prolapse  of, 

bi-cylindrical,  251                                       ^^H 

^B                  with  fiatulft  of  eelprotica,  1014 

connecting,  299                                             ^^^ 

^H                 with  noii'imioa  of  cornea,  702 

cylindrical,  250                                            ^^H 
object,  299                                                    ^^B 

^H                 with  wounds  of  cornea.  462 

^P          utaphvlomA  of,  924,  926,  927 

orthoscopic,  251                                           ^^H 
spherical,  242                                               ^^1 

^"           tremulouBUGss  of,  348,  433,  937 

tumour  of,  1006 

Hplierico-cylindricalf  251                          ^^M 

Iiidde«iii,  587,  931.932 

figure  of,  259                                                j^^l 

Irideciomy,  in  glftucoma,  1169,  1170 

zn&terialB  of  whioh  made,  260                 ^^H 

objections  to,  1170 

rules  in  selection  of,  645                         ^^H 

in  iritis,  952 

Leuooma,  897                                                  ^^M 

Iritifi,937 

Liquefaction  of  Titreou«  body,  978               ^^M 

^H          acute  and  chronic,  &44 

Ltiscitas,  353                                                   ^^H 

^H                 and  Bub-acute,  943 

^^H 

^^r        idiopathic,  944 

Meeboscian  apparatus,  colouli  in,  1008           ^H 

^^^B  rbeumatie,  946 

cy«t  or  tarsal  tumour,  134                          ^H 

^^^  BTpbilitio,  945,  1041 

duct  tumour  of,  136                                    ^^M 

^^^^   iririwtomy  in,  £^52 

gland,  abecess  of.  724                                  ^^ 

^B          piithological  olfec'tn  on  Iria  of,  953 

Melanoma,  1006                                                          1 

^f          principlea  for  treatment,  949,  962 

Merabrane,  hyaloid  ossification  of,  1011               1 

^m 

Meningitis,  1080                                                       ■ 
Methylene,  bichloride  of,  1-5                                  ■ 

H  ImjsyxjOh  apparatus,  diseases  of,  522 

^m                 from  mechanical  causes,  669 

Mole,  138                                                            ^M 

^B          gland,  c4Lucer  off  1020 

Moiuscum*  128                                                  ^H 

^m                 chronic  enlarge ment  of,  1017 

MuMee,  causes  and  prevalence  of,  1034          ^^m 

H                  cysts  of,  149 

depending  upon  corpii<w1es  betwetn    ^^| 

^H                  dacryolithfi  in  ducta  of,  lOOS 

extemil  tturface  and  focal  centre     ^^^ 

^H                    disraseft  of,  1 010 

of  the  eye,  1028                                              1 

^^^            extirpation  of,  5-56,  1021 

entohyaloid,  1029                                       ^J 

^^^ft           ^stalm  ootinncted  with,  1D23 

insulo- globular,  1031                                ^^M 

^^^H          Koimorrhago  of,  1024 

muco-lacrymal,  1026                               ^^H 

^^^H          inflammation  of ,  1 0 1 6 

of  delirium  tremens  and  fevers,  1035      ^^B 

^^^B          morbid  changes  in,  1019 

patholo^Hcal,  1036                                           1 

^^^H          polypus  in,  560 

pbysiologicAl,  1026                                    _^^t 

^^^H  'iienTe,  neuralgia  of.  1046 

pearly,  1030                                             ^H 

^^^H   sac  and  duct,  calculi  in,  560 

voUtiintes,  1025                                         ^H 

^V                    n  asal  inToiving,  1010 

watery,  1031                                                   1 

^K^           cariflts  of  bonefl  around,  1037 

Museles,  action  of,  that  move  the  eyeball,           1 

^^^K           oong^nitOLl  defects  of,  561 

315                                                              1 

^^^H           dilatation  of,  537 

ciliary,  parajyeis  of,  344                                  1 

^^^m          dht&m  of,  530 

resulting  from  diphtheria,  345           1 

^^^H           foreifrn  bodies  in,  560 

paresis  of,  602                                           ■ 

^^^^1           fifituJa  of,  647 

spasm  of,  604                                       ^J 

^^^^V               with  caries,  550 

of  eyelids,  paralysis  of,  323                   ^^m 

^^^^1           iuflammfltion  of,  acute,  543 

orbits,  185                                                  ^H 

^^^^K               cbronic,  532 

Mydria^^is,  321,  346                                           ^H 

^^^H              syphilitic,  1041 

Mydriatio»,  355                                                  ^^H 

^^^^           op  em  n  g-  of,  471 

Myeloid  tumour,  993                                        ^^^| 

^K                  ran  at  ions  in  fni3;e  of,  532 

Myooephalou,  897                                              ^^^| 

^T           secreting  organs,  diseases  of,  1015          , 

Myopia,  017,  632,  912                                      ^H 
loss  of  binocular  vislot)  in,  638              ^^M 

Lacrymation,  161,  895,  941 

Larvie  of  inaeota  under  eyelids,  496 

methods  of  examination  for,  633           ^^M 

K    Lens,  crystalline,  oongetiital  anomalies  of, 

Myo«ia,  347,  935                                              ^H 

■             747 

Myotics,  354                                                    ^H 

■           owtaceouB,  and  bony  depogita  in,  1011 

Myxomata,  994                                               ^^ 

■          oystioeroiiB  within,  31 

fl 

^^         diseases  and  injuries  of,  734 

Njsvus  Matebitub,  eataaeoufl,  197                ^J 

^m          dislocation  of,  42^ 

sub-cutaneou8,  108                                    ^^H 

^1                   external,  442 

treatment  by,  caustic,  210                      ^^H 

^H                  into  vitreouJ  body,  431 

outting  and  searing,  202               ^^H 

^H                  epontaneous,  841 

escharotics,  202                               ^^1 

^B          djFplttcemen t  of,  for  h ard  cataract,  806 

extirpation,  202,  213                        ^H 

^M          foreign  bodies  in,  504 

injei'tiou,  203,  210                            ^^M 

^f                                                                     LVPKK.                                                              1185              J 

[      Orbit,  hydatid  invAsion  of,  19S 

Pigmentation,  in  ohoroidal  ntroma,  1 1 36          ^H 

^_         hyperoBto«i§  of  boiies  of,  116 

in  retinitis  pigmeutowi.  1 1 16                      ^W 

^H        b jpertropbjr  of  oeUolar  tiMao  of,  115 

in  tunica  Taeculosa^  1 137                                   ■ 

^H        indaed  wounds  of,  63 

of    different     parU     of     choroid4)%              ■ 

H        infiltratioti  of  oeUular  tiMtii^  of,  1  !5 

variable,  1136                                                   ■ 

^B        tn^mmatioD  of  tywues  of,  184 

Polypus,  of  conjunctiva,  140                                    M 

^H         injutiefi  and  wounds  of,  63 

in  frontal  eiiuiB,  123                                     ^^M 

^H         injury  of,  in  connection  with  dialoca- 

in  kcrymal  duct,  A  60                                   ^^H 

^m           tionof  eyeball,  78 

Presbyopia,  612                                                  ^^W 

H        necrostfl  of,  81 

Pressure,  causing  dilatation  of  orbit,  116               ■ 
paralysiH,  326                                         ^^M 

^H        ponlyua  of  muscles  of,  185 

^m        penetratmg  wounds  wttMn  margin 

effect  of,  on  eyeball,  191                              ^H 

■            of,  68 

of  parasites  on  eyebaU,  36                         ^^H 

■        periorbitiji,  50,  1037 

of  pus  on  eomea,  916                                    ^^H 

^M         pus  in  carity  of^  184 

on  eyeball  from  bandages  injiirious,              1 

^H         sypbilitic  dLwases  of,  1037 

921                                                                    ■ 

^H         tuberculous  mutter  aroundf  1(6 

one  mode  of  treating  nsevuB  matemim,              ■ 

^m         tumoursif  cystic,  163 

200                                                                  ■ 

passing  to,  fpom  cranial  eavity, 

tenderness  of  eyeball  under,  939                       ■ 
Prolapse  of  iris,  wifli  fistula  of  sclemtic^,              ■ 

196 

within,  158—182 

^H 

without,  153-loB 

with  non-union  of  cornea,  792                    ^^H 

Ossification,  betw^n  choroidea  and  retina, 

with  wounds  of  cornea,  462                         ^^B 

1012 

Protmsion,  of  conjunctiva  everts  eyelldf,               m 

of  ciliary  body,  lOU 

B6b                                                         ^J 

^B         of  hyaloid  membrane,  IDlt 

of  eyebaU,  acute,  184                                  ^^M 

■         of  sclerotica,  1012 

aniemic,  00                                                  ^^^H 

^V         of  vitreous  body,  1012 

chronic,  186                                                    ^^B 

■Oateopyt€s,  181 

vascular,  229                                                       ■ 

^B 

distinction  between  enlargement  and, 

194 

Pannus  cras8u%  912,  &  13,  914 

extra-orbital  causes  of,  187 

phlyctenular,  881 

intra-orbital,  186 

tenui9,9l2,  913,  9H 

eitictH  of  on  pupil,  191 

traumatio,  913 

Pterygium,  144 

Pajmc«nteais  comcfle,  904,  960,  1169,  1173 

Ptoms,  oon^'tjjiital,  360 

Faralyais,  of  muBcles,  ciliary,  341,  602 

paralytic,  358 

inferinTt  oblique^  340 

sienile,  360 

orbicalari«  palpebrarum,  323 

simulated,  364 

;                      orbital,  185 

from  ervsipclas  of  oonjunctiTa,  364 
from  failing  of  eyebrow,  363 

rectun,  inferior,  339 

internal,  337 

from  hypertrophy  of  palpebral  integu- 

superior, 338 

ment,  362 

of  nerre»,  fourth  cranial,  349 

from   mechanical   iiitury   to    eyelid. 

portio  dura,  323 

364 

sixth  ^jraiiial,  350 

sign   of    paralyiis  of   third    cranial 

sympfttbetic,  320 
third  cranittl,  335 

nerve,  336 

operation  for,  359 

from  diripion  of  nervo,  330 

supplementary,  364 

from  enlargement  of  parotid  gland, 

Puncta,  affections  of.  622 

826 

destruction  of,  from  accident,  624 

displacement  of,  ^529 

eotw^ttm  from,  716 

obstruction  of,  523 

ptcNda  from,  US 

Pupil,  a<lliej.ion  of,  941,  942,  953 

Paraplegia,  1089 

agoutft  that  contract,  364 

Pedunculate  tomourp,  138 

dilate,  -^55 

Pemplugus  of  oonjnnctiTa,  879 

aspect  of,  934 

Perforation  of  cornea,  897 

contmction  of.  347,  941 

Penorfoitia,  60,  1037 

dilatalion  of,  752,  778,  820 

Phlegmon,  sub-con junotival,  888 

exceaiave,  from  Mows,  433 

Pliotophobia,  896,  90a 

eccentric,  937 

Pi^fmeutatiun,  of  optio  disc,  natural,  308 

effect  of  protruflion  of  eyeball  on,  191 

from  choroidal  peculiarities,  309 

gummv  tumourt)  surrounding,  942 
uregulkrity  of,  after  uitraciion   of 

pathologityd,  1089                             ' 

ohftngea  in,  in  fundu«,  1146 

cataract,  799 

dfeotM  d,  on  colour  uf  fundus,  1136 

movement*  of,  934 

4  o 

^^B. 

_ 
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Sqnlnt  or  tinbismiiB,  apparent,  367 
Unocalar  vision  in,  610 

lost  in,  385 
oanaes  of,  376,  402 
defects  of  operation  for,  404 
definition  of,  366 
degree  of,  369 

diplopia,  a  oonseqnence  of,  384 
exteziial,  399 

fonns  of,  399,  402 

aign  of  paralysiB  of  third  cranial 

nerve,  336 
operation  for,  403 
intenial,  370,  912 

alternating  single,  381,  382 
double,  383 

intermittent  single,  380 
paralytic  or  fixc^,  379 
operations  for,  390 
diplopia  after,  411 
tranmatiu.  387 
tme,  369 
Staphyloma,  anterior  annular,  sclero-oho- 
roidal,  971 
dcatrioial  corneal,  923,  926 
irido-racemoBum,  926 
of  choroidea  and  sclerotica,  969 
partial  cicatricial,  926 
iris,  924,  926 
lateral  sclero-choroidal,  971 
posticum,  640 
total  iris  and  racemosum,  927 

sclero-choroidal,  970 
ulcerative  corneal,  926 
treatment,  973 
Steatozoon  folliculorum,  41 
Strabismus.     See  Squint 
Stye,  137 

Suction,  operation  by,  835 
Symblepharon,  515 
congenital,  616 

from  quicksilver  or  mortar,  516 
interrupted  form,  616,  621 
uninterrupted,  518 
Syncbysis  oculi,  978 
Syndectomy,  916 
Synechia,  941,  942,   963 
Syphilis,  congenital  or  acquired,  1041 

secondary,  about  eyehds,  1038 
Syphilitic,  diseases  of  the  eye,  1037 
aoquked  comeitis,  1044 
affections    of    third   cranial   motor 
nerve,  1041 
of  optic  nerve,  retina,  and  cho- 
roidea, 1044 
inflammation  of  lacrymal  sac,  1041 
ophthalmitis,  adults,  1041 

infants,  1042 
periorbids  from  nodes,  1037 
primary  sores,  1038 

Tappzno,  the  cornea,  904,  920,  960, 1169, 
1173 
the  sclerotica,  469 
Tarsal  tumour,  134 
Tattooing  the  cornea,  911 


Tears,  dacryoliths  deposited  from,  1008 
morbid,  1024 
vellow,  1024 
Tenderness  of  eyeball  under  pressure,  939 
Tenotomy,  388 
Tension  of  eyeball  in  glaucoma,   1158, 

1169,  1166,  1167 
Tests  for  vision,  606 

method  of  applying,  1067,  1068 
Third  cranial  nerve,  paralysis  of,  336 
Thyroid  gland,  enlar/^ement  of,  94 
Tissues,  corneal,  woimds  of,  447 
orbital,  effusion  of  blood  in,  108 
hypertrophy  of,  116 
infiltration  of,  116 
inflammation  of,  184 
sub-coDJunctival  affections  of,  887 
of  vitreous  body,  degeneration  of,  978 
Tract,  optic,  1055 
Trembling  of  eyeball,  361 
Trichiasis,  672 

with  entropium,  694 
Trichnia  spiralis,  41 
Tubercios,  growing  from  sclerotica,  151 

in  choroidea,  1161 
Tumours,  arising  from  diseases  of  derma, 
137 
of  conjunctiva  140 — 149 
of  cornea,  151 — 163 
of  eyebaU,  1001—1007 
•  of  eyelids,  126—140 
of  frontal  sinus,  121—123 
of  iris,  1006 
of  nerve,  fifth,  189 

optic,  1092 
of  ocular  tunic,  171 
of  orbit,  extra,  153 — 158 
intra,  168—182 

panning  to,  from  cranial  cavity, 
195 
of  sclerotica,  150 
erectile  or  vascular,  197 — 221 
gummy,  Hurruunding  pupil,  942 
intra-cranial,  1080 
sub-coujunntival,  149 
Twitching  of  eyelids,  331 

Uloebation,  of  cornea,  477,  867,  919 
of  eyelids,  1039 
of  sclerotica,  974 

Vascuulbitt  in  corneal  ulceration,  921 
Vision,  acuteness  of,  605 

impaired  by,  glaucoma,  1159 
hypermetropia,  624 
binocular,  608 
in  squint,  610 
loss  of,  in  myopia,  638 
in  squint,  386 
contraction  of  fleld  of,  1069 
direct  and  indirect,  1066,  1066 
double,  a  consequence  of  squint,  384 

after  operation  for  equint,  4 1 1 
general  field  of,  1064 
h3rpermetropic,  624 
imperfect,  1066 


TEST-TYPES. 

Corresponding  in  size  to  that  of  Prof.  Jmger. 

In  the  original  the  scale  is  graduate  from  1  to  20,  but  my  seleo- 
tkm  is  enough  for  practical  purposes. 

I  beg  my  reader  to  refer  to  p.  607,  and  read  what  I  have  said 
about  test-types. 

No.  1. 

Um$  *vi«lMo  Mfte  UM4 Md  Aktoy  rUU  vw«  pl«ituyil,  Umnvma  vvithy  an  wIm.  tor  imm  flood  tvntwlMd  4«m«m  oTUm  flood  tott^. 
tad  Piiilnd  o  VM7  ■ioffolor  nwocd.  ThU  «u  ootklnc  oIm  tiwa  u  ostro  pair  oT  tjmt,  whMi  W  eo«l4  aUp  «■  oad  odT  ot  plooMto.  Tbair 
««•    aol  •uatijr  ■yietorlM       B«  4M  m»  pM  UMa  oa  Ui  mm,  dot  oooM  bo  Mjr  MMU7  wtoro  Im  did  y«>  tkam.     AH   Im    kaov  wm  tiat 


iV^a  3. 

wkMierer  he   Uked   to  have  tham  on,  than  thej  w«re.       And   tt  was  forpiiiiiiir  wlutt  carious  things  he 
saw.  whether  he  stajed  at  home  or  tnTelled  ahroad,  by  the  help  of  these  same  extra  eyes.      When  he 


No,  5. 

told   people  what  he  saw  with    theai,  or  had  seen   in    his  travels    and   adventures,   they 
would  not  believe  him.      And  then  he  would  bid  them  just  slip  them  on  for  a  minute, 


No,  6. 

or  beg  them  to  go  to  the  variouB  places  he  had  been  Yisiting,  and  try  them  on 
there.    And  they  never  fiedled  to  acknowledge  that  all  he  had  described  was 


No.  8. 

perfectly  true,  though  somehgw  they  had  never  been  able  to  see  it 
before.     Does  the  reader  possess  a  pair  of  these  extra  eyes  ?    If  he 


No,  10. 

do  not,  I  advise  him  to  use  his  best  diligence  to  obtain 
a  pair  of  such  valuable  optical   appliances,  and  without 

No,  12. 

loss  of  time.     Unfortunately  they  are  not 
to    be    obtained    for   silver,    or   gold,  or 


TE8T-TYPKS!. 


No.    19. 


this  big 


Sth  sa 


book 


The  foUowiDg  stripe  test  for  astigmatism  from  Donders^  is  a  good 
addition  to  the  figure  tests  given  at  pages  658  and  659. 


rt 


^ 


TIace  the  flgiire  just  beyond  the  range  of  distinct  vision.  As  it 
is  approached,  the  vertical  or  the  transverse  stripes  will  be  first  clearly 
discerned,  according  as  the  eye  is  astigmatic  in  its  transverse  or  in 
its  vertical  meridian. 


